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1. Introduction 
 

A Final Status Survey (FSS) of Survey Unit P1‐R1 (West Access Road) was performed in accordance with 

the approved FSS Work Plan for Survey Unit P1‐R1 along the West Access Road (ERG, 2016a and 2017a).  

This Report presents FSS survey data for Survey Unit P1‐R1 (Figure 1) and evaluation of  the data with 

respect to the “Compliance Evaluation Criteria” specified in the FSS Work Plan (Revision 3) as approved 

by the U.S. Environmental Protection Agency (EPA) for cleanup of surface materials at the Midnite Mine 

Superfund Site  (Site)  (ERG, 2017a).   The FSS  included a supplementary  investigation conducted at one 

original  sampling  location  (Location  13)  due  to  a  measured  radium‐226  (Ra‐226)  concentration  that 

exceeded the 4.7 pCi/g cleanup level for surface materials.  The results of this supplementary investigation 

are  included  in  this  report  to  document  that  a  small  hot  spot  was  identified  and  was  subsequently 

excavated and sampled to verify compliance with the Ra‐226 cleanup level.   

 

2. Methods 
 

The methods used for the FSS included the following elements: 

 

 Final status gamma radiation survey (referred to as “gamma survey”). 

 Final status soil sampling and testing for radiological constituents applicable to surface materials as 

specified in the Compliance Evaluation Criteria detailed in the FSS Work Plan.1 

 Determination and documentation of exposed competent bedrock  in portions of  the West Access 

Road. 

 

Details of the methods used for each of the above FSS elements, along with the results of the bedrock 

determination, are presented in detail in the FSS Work Plan for the West Access Road (Revision 3; ERG, 

2017a) and are incorporated into this FSS Report by reference.   

 

2.1 Deviations from FSS Work Plan 
 

There were several deviations from the methods specified in the FSS Work Plan, including the following: 

 

1. Final  status  gamma  survey  data  were  collected  in  two  separate  field  efforts.    After  an  initial 

post‐excavation gamma survey was performed across the West Access Road (August 8, 2016), there 

were  a  few  areas  that  did  not  quite  meet  specifications  on  scan  coverage,  and  subsequent  wet 

weather led to EPA concerns about potential erosion and transport of surface materials since the time 

                                                 
1 A random number generator was used to select the 33% of samples to be analyzed for U‐nat and Pb‐210.  Field 
duplicate  samples were  collected  for 5% of  the planned 75 grid  samples,  resulting  in 4  field duplicates,  and 1 
additional field duplicate was collected for the 33% of samples to be analyzed for U‐nat and Pb‐210 (a random 
number generator was also used to select field duplicate sampling locations).  As set forth in Appendix S, the field 
duplicates are used for QA/QC but are not included in the surface material data set used for Compliance Evaluation 
Criteria. 
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of  the  original  final  status  gamma  survey.    As  a  result,  a  second  final  status  gamma  survey  was 

performed on November  16,  2016  and  results  of  both  surveys were  combined.    This  is  discussed 

further in Section 4.1.1 

2. Although  75  samples  of  surface materials  were  collected  on  a  triangular  grid with  a  randomized 

starting point as prescribed in the FSS Work Plan (November 16‐17), concurrent final status gamma 

scanning could not be conducted across several small stormwater retention ponds, and “biased” soil 

samples were collected along the edges of three of these ponds to augment analytical data coverage 

in these areas. 

 

3. Final Status Survey Compliance Evaluation Criteria 
 

Criteria for evaluation of compliance with cleanup levels based on FSS data for surface materials in a given 

survey unit are summarized from the FSS Work Plan (Revision 3; ERG, 2017a) as follows: 

 

1. At least 95 percent of gamma readings across the survey unit are less than or equal to the gamma 

cutoff level.2,3 

2. At least 95 percent of predicted Ra‐226 concentrations in surface materials based on gamma survey 

data and  the  regression equation  for  the gamma/Ra‐226 correlation are  less  than or equal  to  the 

cleanup level (4.7 pCi/g).3 

3. All sampling results for Ra‐226 are less than or equal to the Ra‐226 cleanup level in order to meet the 

FSS Compliance Evaluation Criterion (cleanup level).  If any sample exceeds the 4.7 pCi/g cleanup level 

for Ra‐226, a secondary investigation will be conducted to determine if a hot spot exists.  If so, it will 

be  remediated  to  cleanup  levels,  re‐surveyed,  resampled  and  results  documented.    If  not,  the 

secondary sampling data will be documented and will replace the original sample result.4 

4. At least 95 percent of the offsite analysis results for natural uranium (U‐nat) and lead‐210 (Pb‐210) 

are less than or equal to respective cleanup levels (43 mg/kg and 7.5 pCi/g, respectively). 

5. No single sampling result for U‐nat or Pb‐210 exceeds a secondary cleanup level of twice the cleanup 

level.  If this occurs, a secondary investigation will be conducted to determine if a hot spot exists.  If 

so, it will be remediated to cleanup levels, re‐surveyed, and results documented. If not, the secondary 

sampling data will be documented and will replace the original sample result. 

                                                 
2 The  gamma  cutoff  level  has  been established  at  27 µR/hr  for  surface materials  based on  a  correlation  report 
approved by EPA (ERG, 2016b).   

3 Consistent with Appendix S specifications, the gamma cutoff and gamma survey‐based prediction of Ra‐226 levels 
do not apply where bedrock has become exposed.  A final status gamma survey will be conducted across areas of 
exposed bedrock to document final gamma radiation readings before final grading and revegetation efforts are 
conducted.  

4 FSS soil sampling was not conducted in areas of exposed bedrock.  However, soil sampling density was increased 
in non‐bedrock areas to ensure that the total number of samples collected in the Survey Unit met the minimum 
75 sample collections and analysis requirements specified in Appendix S. 
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6. Exposed bedrock will not be evaluated in a context of compliance with cleanup levels, but gamma 

scans will be conducted to document gamma readings above the exposed bedrock. 

 

FSS  results  for  the  West  Access  Road,  along  with  the  respective  evaluation  related  to  the  above 

Compliance Evaluation Criteria, are detailed in Sections 4 and 5. Discussion of quality assurance / quality 

control (QA/QC) for FSS data, along with gamma scan coverage, is provided in Section 6 of this report. 

 

4. Final Status Survey Results 
 

For the purposes of this report, FSS results are divided  into two sub‐sections, one for areas that were 

excavated to meet the 27 µR/hr gamma cutoff level (ERG, 2016b) before competent bedrock was reached 

(non‐bedrock areas), and one for areas where the gamma cutoff could not be met before excavations had 

exposed  competent  bedrock  at  the  ground  surface  (exposed  bedrock  areas).    Compliance  Evaluation 

Criteria 1‐5 in Section 3 of this Report apply only to non‐bedrock areas.  Compliance Evaluation Criterion 

number 6 applies only to exposed bedrock areas. 

 

4.1 Non‐bedrock Areas 
 

4.1.1 Gamma Survey 

 

Summary of Field Work and Conditions Relevant to Data Collection 

Final status gamma survey data were collected in two separate field efforts.  Initially, field personnel from 

Environmental Restoration Group (ERG) performed a post‐excavation gamma survey in the West Access 

Road on August 8, 2016.  EPA raised concerns about potential erosion and transport of surface materials 

since  the  original  final  status  gamma  survey.    As  a  result,  a  second  final  status  gamma  survey  was 

performed on November 16, 2016 and results of both surveys were combined5 to represent a single final 

status gamma survey data set.  Although wet ground conditions existed during the second gamma survey, 

and such conditions can slightly influence gamma radiation emissions from surface materials, applicable 

data quality control  (QC) measurements taken the day of each survey fell within acceptable QC limits, 

which, in conjunction with calibration data, demonstrate that gamma survey results are comparable and 

of acceptable quality, and are thus usable for evaluation against applicable Compliance Evaluation Criteria 

(see Section 6).  Data on gamma survey coverage is discussed in Section 6.       

 

Results Applicable to Compliance Evaluation Criterion 1  

Final  status  gamma  survey  results  for  non‐bedrock  areas  are  shown  in  Figure  2,  along  with  general 

summary statistics describing relevant distributional characteristics.  These results show that over 95% of 

the West Access Road has gamma readings below the 27 µR/hr gamma cutoff  level (95% of measured 

                                                 
5 The  Field  Program  Director  (Randy  Whicker,  ERG)  provided  oversight  for  all  gamma  survey  work  to  ensure 
compliance with specifications of the FSS Work Plan (ERG, 2016a) and Appendix S of the RA Work Plan (MWH, 
2016). 
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gamma  readings  are  less  than  26.7  µR/hr).    The  Survey  Unit  passes  Compliance  Evaluation  Criterion 

Number 1. 

 

Results Applicable to Compliance Evaluation Criterion 2 

Predicted Ra‐226 concentrations based on FSS gamma scan data are shown in Figure 3, along with general 

summary statistics describing relevant distributional characteristics.  The data in Figures 11‐13 show that 

the target scan coverage of 100% was essentially achieved across the survey unit (small gaps in coverage 

occurred in some areas due to terrain that could not be safely traversed, or where physical obstructions 

prevented access).  These results show that 100% of the West Access Road has gamma‐based predictions 

of Ra‐226 concentrations in surface materials that are below the 4.7 pCi/g cleanup level.  The West Access 

Road Survey Unit passes Compliance Evaluation Criterion Number 2. 

 

Presentation of Interpolated (Kriged) Data as Specified in Appendix S 

Appendix S (S.4.2.1) specifies that gamma survey data will be geostatistically interpolated (kriged) to aid 

with spatial interpretation.  Kriged maps of both gamma radiation readings and gamma‐based predictions 

of Ra‐226 concentrations in surface soils based on the gamma/Ra‐226 correlation (ERG, 2016b) are shown 

in Figure 4. 

 

4.1.2 Surface Material Sampling 
 

Summary of Field Work and Conditions Relevant to Data Collection 

FSS sampling of surface materials was conducted by ERG and Envirocon personnel across the West Access 

Road on November 16‐17, 2016.6  There were 75 samples collected on a triangular grid with a randomized 

starting point as described in the FSS Work Plan.  Since gamma scanning could not be conducted across 

several small stormwater retention ponds, “biased” soil samples were collected along the edges of three 

of these ponds to augment analytical data coverage in these areas.  The biased sampling locations were 

labeled B1, B2 and B3.  FSS sampling locations and respective abbreviated ID numbers for the West Access 

Road are mapped  in Figure 5.   For example,  the figure uses sample  ID 1  for P1R1‐1‐0015‐SOIL‐DIS‐01. 
Since the three biased samples are intended to supplement the gamma survey, only Ra‐226 analysis is 

necessary (i.e., samples will not be analyzed for U‐nat and Pb‐210.   

 

Laboratory Analysis of Surface Material Samples 

All  samples  were  sent  to  an  approved  offsite  laboratory  [Inter‐Mountain  Labs,  Inc.  (IML),  Sheridan, 

Wyoming] for analysis in accordance with the FSS Work Plan (ERG, 2017a).  Samples analyzed for Ra‐226 

met the required 21 days for full ingrowth before laboratory analysis.  A total of 75 grid samples and 3 

biased samples were analyzed for Ra‐226, and 33% of the planned 75 grid samples (i.e., 25 samples) were 

also analyzed for U‐nat and Pb‐210. Tabulated analytical laboratory results for surface material cleanup 

                                                 
6 The Field Program Director (Randy Whicker, ERG) led the field sample collection effort in accordance with the FSS 
Work Plan (ERG, 2016a) and Appendix S of the RA Work Plan (MWH, 2016).  A representative for EPA (Steve Demus, 
CH2M) was present onsite for several hours on November 16, 2016 to observe the field sampling effort. 
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constituents are provided in Attachment 1, field logbook notes are found in Attachment 2, a laboratory 

data validation report is provided in Attachment 4, and the Level IV laboratory data reports are provided 

in Attachment 5. 

 

Data Applicable to Compliance Evaluation Criterion 3 

FSS soil sample analysis results for Ra‐226 in surface soils are mapped in Figure 6, along with insets that 

provide summary statistics describing the data distribution.  In general, Ra‐226 concentrations were below 

the 4.7 pCi/g cleanup level for Ra‐226 (average = 1.9 pCi/g; median = 1.7 pCi/g).  Only one sample analysis 

result exceeded the 4.7 pCi/g cleanup level for Ra‐226 (this sample was collected at Location 13 as shown 

in Figure 6 with a Ra‐226 concentration of 5.8 pCi/g). 

 

Because one sample did not meet the Ra‐226 cleanup level, a supplemental investigation was conducted 

to  determine whether  a  “hot  spot”  at  sampling  Location  13  could  be  confirmed.    This  supplemental 

investigation was conducted on February 28, 2017, and included gamma scanning along with collection 

of three soil samples at locations which appeared to bound a small hot spot based on the gamma scan 

readings.   

 

Samples from the supplemental investigation were sent to the offsite lab, and once dried, crushed, canned 

and sealed for analysis, the samples were counted the same day they were sealed (day‐zero counting) to 

obtain early  indications regarding Ra‐226 concentrations.   Because the day‐zero result  for one sample 

(taken at the center of the area in question) exceeded the cleanup level, it was confirmed that a hot spot 

existed.  The day‐zero Ra‐226 results for these samples, along with the findings of the supplemental study, 

were reported to EPA in a technical memorandum dated April 3, 2017 (ERG, 2017b).  The memorandum, 

including plans for additional excavation to bedrock, was approved by EPA the following day.   

 

The additional soil excavation was conducted on April 5, 2017.  Because bedrock was not reached after 

several feet of excavation, a plan for collection of two additional samples at the bottom of the excavation 

was developed and approved by EPA via email on April 20, 2017.  The two samples were collected on May 

1, 2017, and final Ra‐226 analysis results were received from the lab on May 30, 2017.  The results were 

as follows: 

 

P1R1‐13(R1)‐0015‐SOI‐DIS‐01 = 1.1 ± 0.1 pCi/g 

P1R1‐13(R2)‐0015‐SOI‐DIS‐01 = 2.1 ± 0.2 pCi/g 

  

Because  these  results  are  less  than  the  Ra‐226  cleanup  level,  the  Survey  Unit  passes  Compliance 

Evaluation Criterion Number 3.  

 

Data Applicable to Compliance Evaluation Criterion 4 

FSS  soil  sample  analysis  results  for  U‐nat  and  Pb‐210  in  surface  soils  are mapped  in  Figures 7  and  8 

respectively,  along  with  insets  that  provide  summary  statistics  that  describe  corresponding  data 
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distributions.  In both cases, 100% of samples had concentrations below respective cleanup levels.  This 

demonstrates that the Survey Unit passes Compliance Evaluation Criterion Number 4.   

 

Data Applicable to Compliance Evaluation Criterion 5 

None of the analytical laboratory data for U‐nat or Pb‐210 (Attachment 1) exceeded a value that is two 

times that of a corresponding cleanup level.  For all results, the maximum reported concentration of 37.7 

mg/kg U‐nat (Figure 7) is below the cleanup level of 43 mg/kg, and the maximum reported concentration 

of  6.2  pCi/g  (Figure  8)  is  below  the  cleanup  level  of  7.5  pCi/g.  The  Survey  Unit  passes  Compliance 

Evaluation Criterion 5.    

    

4.2 Exposed Bedrock Areas 
 

Data Applicable to Compliance Evaluation Criterion 6 

Final status gamma survey data for areas where identified/documented bedrock is exposed at the ground 

surface (exposed bedrock areas) are presented in Figure 9.  Gamma survey data are saved as a separate 

gamma scan file (all FSS data are archived at Worthington‐Miller Environmental offices in Fort Collins, CO).  

Compliance  Evaluation  Criterion  6  involves  no  spatial,  quantitative  or  statistical  evaluation,  only 

documentation  of  gamma  readings  above  exposed  bedrock  areas.    As  previously  documented  in 

Attachment  1  of  the  FSS  Work  Plan  (ERG,  2016a  and  2017a),  areas  of  exposed  bedrock  have  been 

delineated  and  documented  consistent  with  Attachment  S‐3  of  Appendix  S.    The  survey  unit  passes 

Compliance Evaluation Criterion 6. 

 

5. Summary of Comparisons with Compliance Evaluation Criteria 
   

A table that summarizes the FSS results for the West Access Road relative to the Compliance Evaluation 

Criteria specified in Appendix S, and summarized in Table 1 of the FSS Work Plan (ERG, 2017a) is provided 

in this Section (Table 1).          
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Table 1: Data Evaluation Matrix for FSS of Class 1 Survey Unit P1‐R1 (West Access Road) 

No.  Compliance Evaluation 
Criterion for FSS 
[Appendix S, Section 4.2 
(MWH, 2015 and 2016)] 

Data 
Collected 

Number of 
Samples or 
Coverage for 
the FSS Unit 

Constituent  Gamma 
Cutoff 
Level1 

ROD 
Cleanup 
Level5 

ROD 
Cleanup 
Level Times 
Two6 

Question  Answer  Conclusion 

1  At least 95 percent of gamma 
readings across the survey unit 
must be less than or equal to 
the gamma cutoff level3 in use 
at the time of the FSS.  Gamma 
readings are used to predict 
Radium‐226 concentrations. 

Field 
Gamma 
Survey in 
µR/hr 

100% 
gamma scan 
areal 
coverage 

NA  27 µR/hr  NA  NA  Are 95% of the µR/hr 
gamma readings ≤ 27 
µR/hr? 

Y  Compliance 
Evaluation Criterion 
Met 

2  At least 95 percent of predicted 
Ra‐226 concentrations in 
surface materials based on 
gamma survey data and the 
gamma radiation/Radium‐226 
correlations (i.e., the respective 
regression equation in use at 
the time of the final status 
gamma survey) must be less 
than or equal to the ROD 
cleanup level (4.7 pCi/g 
Radium‐226). 

Field 
Gamma 
Survey in 
µR/hr 

100% 
gamma scan 
areal 
coverage 

Radium‐226 
(predicted 
value based on 
following 
equation): 

y=0.39e0.07x  

Where: 
X = gamma 
(µR/hr) 
 Y = Radium‐
226 (pCi/g)4  

NA  4.7 pCi/g 
Radium‐
226 

 

NA  Are 95% of the predicted 
Radium‐226 concentrations 
≤ 4.7 pCi/g? 

Y  Compliance 
Evaluation Criterion 
Met 

3  All direct sampling results for 
Radium‐226 must be ≤ the 
Radium‐226 cleanup level. 

Surface 
Material 
(Soil) 
Samples 

75 samples, 
along with 2 
additional 
samples 
from bottom 
of additional 
excavation 
at Location 
13 

Radium‐226   NA  4.7 pCi/g 
Radium‐
226 

NA  Are all analytical lab results 
for Radium‐226 ≤ the 
cleanup level? 

Y  
(Initially, one 
sample 
exceeded the 
cleanup level.  
Additional 
excavation 
and sampling 
was 
completed to 
verify 
compliance.) 

Compliance 
Evaluation Criterion 
Met  

4  At least 95 percent of the 
sample results for U‐nat and 
Pb‐210 in soil that are analyzed 
in the offsite laboratory must 
be less than or equal to 
respective ROD cleanup levels. 

Surface 
Material 
(Soil) 
Samples 

25 samples 
(33% of 75)  

Uranium, Total 
(U‐nat) 

NA  43 
mg/kg 
U‐nat 

NA  Are 24 samples ≤ 43 mg/kg?  Y  Compliance 
Evaluation Criterion 
Met 

Pb‐210  NA  7.5 pCi/g 
Pb‐210 

NA  Are 24 samples ≤ 7.5 pCi/g?  Y  Compliance 
Evaluation Criterion 
Met 
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No.  Compliance Evaluation 
Criterion for FSS 
[Appendix S, Section 4.2 
(MWH, 2015 and 2016)] 

Data 
Collected 

Number of 
Samples or 
Coverage for 
the FSS Unit 

Constituent  Gamma 
Cutoff 
Level1 

ROD 
Cleanup 
Level5 

ROD 
Cleanup 
Level Times 
Two6 

Question  Answer  Conclusion 

5  No single individual surface 
material sampling result for any 
analytical parameter can 
exceed a secondary cleanup 
level of twice the respective 
ROD cleanup level.  

Surface 
Material 
(Soil) 
Samples 

[same data 
set as 
collected for 
Numbers 3 
and 4] 

U‐nat  NA  NA  86 mg/kg 

U‐nat 
Are 25 sample 
concentrations ≤ 86 mg/kg? 

Y  Compliance 
Evaluation Criterion 
Met 

Pb‐210  NA  NA  15 pCi/g 

Pb‐210 
Are 25 sample 
concentrations ≤ 15.0 
pCi/g? 

Y  Compliance 
Evaluation Criterion 
Met 

6  Exposed bedrock will not be 
evaluated in a context of 
compliance with ROD cleanup 
levels, but gamma scans must 
be conducted to document 
gamma readings. 

Field 
Gamma 
Survey in 
µR/hr 

100% 
gamma scan 
areal 
coverage 

NA  None2 
 

NA  NA  Has a separate gamma scan 
survey been performed 
over the exposed areas of 
bedrock and saved as a 
separate gamma scan file?   
Have areas of exposed 
bedrock been delineated 
and documented consistent 
with Attachment S‐3 of 
Appendix S? 

Y   Compliance 
Evaluation Criterion 
Met 

Compliance Evaluation Criteria 1 through 5 are Met for Surface Materials  Y  Compliance 
Evaluation Criteria 
Met Surface 
Material in 
Survey Unit is in 
Compliance with 
ROD Cleanup Levels. 
No further 
excavation required. 

Compliance Evaluation Criterion 6 is Met for Exposed Bedrock  Y  Exposed Bedrock in 
Survey Unit has 
been documented 
consistent with 
Appendix S, 
Attachment 3.  No 
further excavation 
required. 

 
NA = Not Applicable 
1. Gamma cutoff level from Report: Gamma Radiation/Radium‐226 Correlation and Gamma Cutoff Levels for Remedial Action. Revision 1. September 2, 2016.  ERG for Dawn Mining Company. 
2. As indicated in Appendix S (Section 4.2.3.1), the gamma cutoff level does not apply in areas excavated to bedrock that exceeds the gamma cutoff due to natural geologic characteristics. 
3. Gamma cutoff levels are referred to in Appendix S as gamma cutoff values. 
4. x = µR/hr from field measurement, y = predicted concentration of Radium‐226 in pCi/g.  Equation is from Figure 4 in Report: Gamma Radiation/Radium‐226 Correlation and Gamma Cutoff Levels for Remedial 
Action. Revision 1. September 2, 2016.  ERG for Dawn Mining Company. 

5. U.S. Environmental Protection Agency (EPA).  2006.  Midnite Mine Superfund Site, Spokane Indian Reservation, Washington, Record of Decision.  Office of Environmental Cleanup.  EPA Region 10. September. 
6. Appendix S (4.2.3)
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6. Quality Assurance / Quality Control 
 

Quality assurance (QA)  includes qualitative aspects of program planning and operational management 

that  are  necessary  to  ensure  an  appropriate  overall  analytical  design  and  proper  implementation  of 

planned  methods  and  procedures.    Quality  control  (QC)  includes  quantitative  measures  to  monitor 

analytical method  performance  and  to  allow  respective  estimation  of  data  uncertainty  (accuracy  and 

precision).  The FSS of the West Access Road included the following QA/QC program elements as specified 

in the quality assurance project plan (QAPP) for Appendix S (Attachment S‐2) of the RA Work Plan (MWH, 

2016):  

Final Status Survey QA Summary: 

 The gamma survey, surface material sampling, and supporting measurements and laboratory analyses 

were  subject  to  the  data QA/QC program outlined  in  the QAPP,  and  the  organizational  structure 

defined therein was observed for FSS implementation. 

 Applicable standard operating procedures (SOPs) provided in the QAPP were followed, including: 

 AS‐SOP 1 (Decontamination for Field Sampling)  

 AS‐SOP 2 (Surface Material and Sediment Sampling) 

 AS‐SOP 3 (Onsite Sample Processing)7 

 AS‐SOP 6 (Gamma surveys) 

 All personnel involved in the oversight, management and implementation of the FSS were qualified 

by education, training and experience to perform these functions.   

 The DQO process was used to develop the analytical approaches necessary to produce environmental 

data  of  the  type,  quantity  and  quality  necessary  to  reliably  support  correct  decisions  regarding 

compliance with Compliance Evaluation Criteria.  DQO statements are provided in the QAPP. 

 The  radioanalytical  approaches  and methodologies  used  for  the  FSS  are  consistent with  relevant 

regulatory  guidance  (e.g.  MARSSIM)  and  their  effectiveness  is  supported  by  published  results  in 

peer‐reviewed scientific journals. 

 Detailed notes were kept in a field logbook to document daily activities and any relevant observations 

regarding environmental or equipment related conditions that could affect FSS data. 

 The  offsite  laboratory  used  to  analyze  surface  material  samples  (Inter‐Mountain  Labs,  Sheridan, 

Wyoming) is fully qualified and appropriately accredited for analysis of the constituents specified in 

                                                 
7 The onsite soil analysis laboratory was not operational at the time of the FSS and thus, all samples were sent to an 
approved offsite laboratory for analysis.  However, AS‐SOP 3 includes applicable instruction on chain‐of‐custody 
requirements that were followed.  
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Appendix S of the RA Work Plan in terms of cleanup levels for surface materials.  Inter‐Mountain Labs 

meets the QA/QC criteria specified in the QAPP for offsite laboratory analysis of samples. 

 Chain‐of‐custody  protocols  specified  in  the  QAPP  were  followed  for  sample  shipping  and  offsite 

laboratory analysis.   Copies of  chain‐of‐custody  forms are  included with  the data  report  from  the 

offsite lab. 

 FSS  data  were  reviewed  and  verified/validated  by  qualified  personnel  as  defined  in  the  QAPP, 

including the Field Program Director (Randy Whicker, ERG) and Project Quality Assurance Manager 

(Jill  Richards, WME),  prior  to  data  analysis  and  inclusion  of  results  in  this  FSS  Report.    Although 

analytical results for Pb‐210 in two soil samples were qualified due to reported results falling below 

the detection limit, this does not change the conclusions of the FSS.    

Final Status Survey QC Summary:  

 Gamma  survey  instrumentation  used  for  the  FSS  (Ludlum Model  44‐10  NaI‐based  scintillometer, 

coupled with a Ludlum Model 2350‐1 ratemeter) was calibrated by the manufacturer within one year 

prior to use for the FSS of Survey Unit P1‐R1.  Calibration results were within ± 5% or less of known 

exposure rate reference readings from a Cs‐137 calibration source (the manufacturer’s tolerance limit 

for acceptable response is ± 10%).  Applicable calibration certificates are provided in Attachment 3. 

 QC measurements were performed for gamma survey instrumentation to verify proper function and 

help quantify measurement precision  and data  reproducibility. QC  charts  for  static  background,  a 

Cs‐137 check source, and along a previously established background field strip near the West Access 

Road gate are provided in Figure 10.  The response to each of these QC measurement parameters for 

the detector/ratemeter pairing used for the two FSS gamma scans (ERG‐3 and MFG‐12) were within 

acceptable control limits on the day of each survey.  Original control limits for static background and 

Cs‐137 check source QC charts were established in the ERG soils lab near the West Access Road gate, 

and subsequent control limits were established the day of the second FSS gamma survey at a new 

control point within an Envirocon trailer.8   For field strip QC measurements, previously established 

control limits for the QC chart were used for both FSS gamma scanning efforts.  Because the field strip 

QC results on respective scan days were each within acceptable control limits, it is expected that wet 

ground  conditions  in  Survey  Unit  P1‐R1  during  the  second  scanning  effort  did  not  significantly 

influence gamma survey results.   

 Analysis of samples in the offsite soils lab included all QC protocols specified in the QAPP, including as 

applicable, analysis of laboratory control samples, matrix spikes, method blanks, replicate counting, 

and analysis of field duplicates.  Details are provided in the Data Validation Report (Attachment 4).  

Based on these and other QC indicators, the analytical laboratory data were found to be usable for 

the data presentations and evaluations provided in this Interim FSS Report. 

                                                 
8 The original indoor control point for daily static QC measurements with gamma survey instrumentation was inside 
of ERG’s onsite soils lab trailer.  A new static QC measurement control point for the second survey was necessary 
as the onsite soils lab was no longer operational or present onsite. 
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In summary, the QA/QC protocols required by the QAPP for Appendix S were followed, and respective QC 

metrics  indicate  that  the data  are of  acceptable  quality  to meet  the DQO’s  specified  in  the QAPP  for 

Appendix S.  This provides reasonable assurance that the likelihood of a Type I decision error (incorrectly 

determining that a survey unit meets applicable cleanup levels) is limited to 5% or less as intended by the 

design of the Analytical Support and Verification Plan (Appendix S). 

In addition to conventional QA/QC documentation as provided above, final status gamma survey coverage 

was evaluated as indicated in the FSS Work Plan for Survey Unit P1‐R1 (ERG, 2017a).  Figures 11‐13 show 

the  FSS  gamma  scan  data,  with  the  symbol  size  for  each  data  point  set  at  approximately  3‐meters 

diameter.  A 3‐meter spacing grid overlay is provided in these figures to aid with review of coverage.  The 

only  significant  areas  where  the  target  coverage  of  100%  (a  maximum  of  3‐meter  spacing  between 

adjacent measurements) was not achieved are along the edges of the Survey Unit boundaries due to very 

steep slopes that could not be safely scanned by field personnel.  This is particularly true along the western 

edges  of  the  Survey  Unit,  but  also  in  portions  of  the  eastern  edges.    Small  gaps  in  target  coverage 

occasionally  occurred  in  central  portions  of  the  Survey Unit  due  to  the presence of  trees,  vegetation 

and/or  steep  slopes.    The  kriged  scan  results  shown  in  Figure  4  provide  geostatistically  interpolated 

coverage in the relatively small percentage of areas that were inaccessible to the walkover survey.        

7. Conclusions 
 

As documented  in this report,  the FSS of Survey Unit P1‐R1 (West Access Road) provides the required 

analytical  reporting  of  surface  materials  to  demonstrate  that  the  Compliance  Evaluation  Criteria  as 

specified in Appendix S of the RA Work Plan (MWH, 2016) and the FSS Work Plan for this Survey Unit (ERG, 

2017a)  have  been  achieved.    This  includes  areas  excavated  to  bedrock  refusal  as  documented  in 

Attachment 1 to the FSS Work Plan for the West Access Road (ERG, 2017a).  The QA/QC protocols required 

by  the  QAPP  for  Appendix  S  were  followed,  and  respective  QC metrics  identify  that  the  data  are  of 

acceptable quality to meet the DQO’s specified in the QAPP.  Remedial Action along the West Access Road 

has successfully achieved compliance with ROD cleanup levels for surface materials within Survey Unit 

P1‐R1.  

 
Upon EPA approval of this FSS report, the West Access Road Survey Unit will be regraded and revegetated 
in accordance with required plans and specifications. 
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Figure 1: Class 1 Survey Unit P1‐R1 (West Access Road) with  insert of aerial  imagery taken after 
completion of remedial excavations. 
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Figure  2:  Final  status  gamma  survey  data  for  non‐bedrock  areas within  the West  Access  Road 
Survey Unit.  Gamma cutoff level = 27 µR/hr. 
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Figure 3: FSS predictions of Ra‐226 concentrations based on gamma survey data for non‐bedrock 
areas within the West Access Road Survey Unit.  Cleanup level for Ra‐226 = 4.7 pCi/g. 
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Figure 4: Kriged Renderings of FSS Gamma Scan Data: Gamma Radiation  (left); Gamma‐based predictions of Ra‐226  in surface soils 
(right).   
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 Figure 5: FSS sampling locations and respective ID numbers for surface materials within the West 
Access Road Survey Unit. 
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Figure 6: Map of color‐coded and annotated sampling results  for Ra‐226 across  the West Access 
Road Survey Unit, along with corresponding descriptive statistics.  Cleanup level for Ra‐226 = 4.7 
pCi/g. 
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Figure 7: Map of annotated sampling results for natural uranium (U‐nat, mg/kg) across Survey 
Unit  P1‐R1  and  corresponding  descriptive  statistics.    Also  shown  are  color‐coded  results  for 
Ra‐226.  Cleanup level for U‐nat = 43 mg/kg. 
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Figure  8: Map of  annotated  sampling  results  for  lead‐210  (Pb‐210, mg/kg)  across  Survey Unit 
P1‐R1 and corresponding descriptive statistics.   Color‐coded sampling results for Ra‐226 across 
Survey Unit P1‐R1 are also shown.  Cleanup level for Pb‐210 = 7.5 pCi/g. 
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Figure 9: Final status gamma survey data for exposed bedrock areas within the West Access Road 
Survey Unit. 
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Figure  10: Quality  control  charts  applicable  to  the  instrumentation  used  for  the  Final  status  gamma 
surveys of the West Access Road Survey Unit, including static background at the control points in the ERG 
soils lab (top left) and Envirocon trailer (top right), Cs‐137 source check at the control points (middle left 
and right), and background along the originally established QC field strip near the West Access Road gate, 
just outside the ERG soils lab (bottom).  The detector used for the August 8, 2016 FSS gamma scanning 
was ERG‐3, and MFG‐12 was used for the November 16, 2016 FSS gamma scanning (multiple detectors 
were used to establish all control limits in accordance with Appendix S). 
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Figure  11:  Gamma  scan  coverage  map  for  the  southern  portion  of  Survey  Unit  P1‐R1,  with  each 
measurement symbol sized at approximately 3‐meters diameter based on a fishnet transect grid overlay 
of exactly 3‐meter spacing. 
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Figure  12:  Gamma  scan  coverage  map  for  the  middle  section  of  Survey  Unit  P1‐R1,  with  each 
measurement symbol sized at approximately 3‐meters diameter based on a fishnet transect grid overlay 
of exactly 3‐meter spacing. 



Final Status Survey Report – West Access Road                                   Phase I Remedial Action, Midnite Mine 

June 28, 2017  26   
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure  13:  Gamma  scan  coverage  map  for  the  northern  portion  of  Survey  Unit  P1‐R1,  with  each 
measurement symbol sized at approximately 3‐meters diameter based on a fishnet transect grid overlay 
of exactly 3‐meter spacing. 
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Attachment 1 – Table of Analytical Results 
 

 

 

 

 

 

 

 



Final Status Survey Report – West Access Road                                   Phase I Remedial Action, Midnite Mine 

June 28, 2017  28   
 

Sample ID 
Sample 
Date 

Latitude  Longitude 

Ra‐226 Result (pCi/g) 
U‐nat Result 
(mg/kg) 

Lead‐210 Result (pCi/g) 

Lab 
Result 

Precision 
(±) 

Reporting 
Level 

Lab 
Result 

Reporting 
Level 

Lab 
Result 

Precision 
(±) 

Reporting 
Level 

P1R1‐1‐0015‐SOI‐DIS‐01  11/16/16  47.92954  118.10010  1.5  0.2  0.2                

P1R1‐2‐0015‐SOI‐DIS‐01  11/16/16  47.92969  118.09999  1.4  0.2  0.2                

P1R1‐3‐0015‐SOI‐DIS‐01  11/16/16  47.92969  118.09978  1.5  0.2  0.2  2.95  0.05  2.5  0.5  1.35 

P1R1‐3‐0015‐SOI‐DIS‐02  11/16/16  "  "  1.3  0.2  0.2                

P1R1‐4‐0015‐SOI‐DIS‐01  11/16/16  47.92969  118.09948  1.7  0.2  0.2                

P1R1‐5‐0015‐SOI‐DIS‐01  11/16/16  47.92967  118.09928  2.7  0.3  0.2                

P1R1‐6‐0015‐SOI‐DIS‐01  11/16/16  47.92982  ‐118.10101  1.3  0.2  0.2                

P1R1‐7‐0015‐SOI‐DIS‐01  11/16/16  47.92982  118.10083  1.6  0.2  0.2                

P1R1‐8‐0015‐SOI‐DIS‐01  11/16/16  47.92979  118.09985  1.6  0.2  0.2  2.82  0.05  1.9  0.5  1.35 

P1R1‐9‐0015‐SOI‐DIS‐01  11/16/16  47.92979  118.09959  1.6  0.2  0.2                

P1R1‐10‐0015‐SOI‐DIS‐01  11/16/16  47.92996  118.10090  1.7  0.2  0.2                

P1R1‐11‐0015‐SOI‐DIS‐01  11/16/16  47.92999  118.10064  3.2  0.3  0.2                

P1R1‐12‐0015‐SOI‐DIS‐01  11/16/16  47.92995  118.09996  1.4  0.2  0.2                

P1R1‐13‐0015‐SOI‐DIS‐01  11/16/16  47.92995  118.09975  5.8  0.3  0.2  37.7  0.05  6.2  0.6  1.35 

P1R1‐14‐0015‐SOI‐DIS‐01  11/16/16  47.93001  118.10101  1.4  0.2  0.2  2.77  0.05  2.0  0.5  1.35 

P1R1‐15‐0015‐SOI‐DIS‐01  11/16/16  47.93009  118.10078  1.6  0.2  0.2  2.43  0.05  3.1  0.5  1.35 

P1R1‐16‐0015‐SOI‐DIS‐01  11/16/16  47.93008  118.10051  1.5  0.2  0.2                

P1R1‐17‐0015‐SOI‐DIS‐01  11/16/16  47.93008  118.10028  2.0  0.2  0.2                

P1R1‐18‐0015‐SOI‐DIS‐01  11/16/16  47.93006  118.10006  1.3  0.2  0.2                

P1R1‐19‐0015‐SOI‐DIS‐01  11/16/16  47.93008  118.09986  1.4  0.2  0.2  2.67  0.05  2.3  0.4  1.35 

P1R1‐20‐0015‐SOI‐DIS‐01  11/17/16  47.93024  118.10132  3.0  0.3  0.2  3.95  0.05  1.1  0.3  1.35 

P1R1‐20‐0015‐SOI‐DIS‐02  11/17/16  "  "  2.8  0.2  0.2  4.53  0.05  1.7  0.3  1.35 

P1R1‐21‐0015‐SOI‐DIS‐01  11/17/16  47.93023  118.10112  1.5  0.2  0.2                

P1R1‐22‐0015‐SOI‐DIS‐01  11/17/16  47.93024  118.10089  1.9  0.2  0.2                

P1R1‐23‐0015‐SOI‐DIS‐01  11/17/16  47.93022  118.10064  1.8  0.2  0.2                

P1R1‐24‐0015‐SOI‐DIS‐01  11/17/16  47.93022  118.10041  2.0  0.2  0.2                

P1R1‐25‐0015‐SOI‐DIS‐01  11/17/16  47.93021  118.10021  2.3  0.2  0.2  6.00  0.05  1.5  0.4  1.35 
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Sample ID 
Sample 
Date 

Latitude  Longitude 

Ra‐226 Result (pCi/g) 
U‐nat Result 
(mg/kg) 

Lead‐210 Result (pCi/g) 

Lab 
Result 

Precision 
(±) 

Reporting 
Level 

Lab 
Result 

Reporting 
Level 

Lab 
Result 

Precision 
(±) 

Reporting 
Level 

P1R1‐26‐0015‐SOI‐DIS‐01  11/17/16  47.93036  118.10121  1.6  0.2  0.2  2.77  0.05  2.1  0.4  1.35 

P1R1‐27‐0015‐SOI‐DIS‐01  11/17/16  47.93037  118.10096  1.7  0.2  0.2  3.39  0.05  2.1  0.4  1.35 

P1R1‐28‐0015‐SOI‐DIS‐01  11/17/16  47.93034  118.10076  1.8  0.2  0.2                

P1R1‐29‐0015‐SOI‐DIS‐01  11/17/16  47.93032  118.10051  2.0  0.2  0.2                

P1R1‐30‐0015‐SOI‐DIS‐01  11/16/16  47.93036  118.10029  1.8  0.2  0.2  3.36  0.05  1.0  0.4  1.35 

P1R1‐30‐0015‐SOI‐DIS‐02  11/16/16  "  "  2.0  0.2  0.2  2.76  0.05  1.7  0.6  1.35 

P1R1‐31‐0015‐SOI‐DIS‐01  11/17/16  47.93050  118.10133  2.3  0.2  0.2                

P1R1‐32‐0015‐SOI‐DIS‐01  11/17/16  47.93050  118.10111  1.4  0.2  0.2  2.36  0.05  1.5  0.4  1.35 

P1R1‐33‐0015‐SOI‐DIS‐01  11/16/16  47.93049  118.10087  1.4  0.2  0.2                

P1R1‐34‐0015‐SOI‐DIS‐01  11/16/16  47.93050  118.10062  2.9  0.2  0.2                

P1R1‐35‐0015‐SOI‐DIS‐01  11/16/16  47.93049  118.10041  1.3  0.2  0.2  1.95  0.05  2.1  0.4  1.35 

P1R1‐36‐0015‐SOI‐DIS‐01  11/17/16  47.93062  118.10120  2.1  0.2  0.2                

P1R1‐37‐0015‐SOI‐DIS‐01  11/16/16  47.93062  118.10092  2.0  0.2  0.2                

P1R1‐38‐0015‐SOI‐DIS‐01  11/16/16  47.93062  118.10073  3.3  0.3  0.2                

P1R1‐39‐0015‐SOI‐DIS‐01  11/16/16  47.93063  118.10051  3.7  0.3  0.2                

P1R1‐40‐0015‐SOI‐DIS‐01  11/16/16  47.93077  118.10106  2.0  0.2  0.2                

P1R1‐41‐0015‐SOI‐DIS‐01  11/16/16  47.93075  118.10086  1.5  0.2  0.2  2.23  0.05  1.9  0.4  1.35 

P1R1‐42‐0015‐SOI‐DIS‐01  11/16/16  47.93077  118.10062  1.7  0.2  0.2  3.23  0.05  2.9  1.0  1.35 

P1R1‐43‐0015‐SOI‐DIS‐01  11/16/16  47.93089  118.10095  1.7  0.2  0.2  2.60  0.05  1.8  0.5  1.35 

P1R1‐43‐0015‐SOI‐DIS‐02  11/16/16  "  "  1.8  0.2  0.2  2.94  0.05  2.4  0.8  1.35 

P1R1‐44‐0015‐SOI‐DIS‐01  11/16/16  47.93088  118.10072  3.6  0.3  0.2  8.41  0.05  2.9  0.6  1.35 

P1R1‐45‐0015‐SOI‐DIS‐01  11/16/16  47.93104  118.10105  1.8  0.2  0.2                

P1R1‐46‐0015‐SOI‐DIS‐01  11/16/16  47.93104  118.10089  1.6  0.2  0.2  2.15  0.05  2.4  0.8  1.35 

P1R1‐46‐0015‐SOI‐DIS‐02  11/16/16  "  "  1.6  0.2  0.2  1.93  0.05  1.7  0.6  1.35 

P1R1‐47‐0015‐SOI‐DIS‐01  11/16/16  47.93104  118.10061  1.8  0.2  0.2  6.08  0.05  3.0  0.6  1.35 

P1R1‐48‐0015‐SOI‐DIS‐01  11/16/16  47.93117  118.10094  1.9  0.2  0.2                

P1R1‐49‐0015‐SOI‐DIS‐01  11/17/16  47.93143  118.10092  1.8  0.2  0.2                
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Sample ID 
Sample 
Date 

Latitude  Longitude 

Ra‐226 Result (pCi/g) 
U‐nat Result 
(mg/kg) 

Lead‐210 Result (pCi/g) 

Lab 
Result 

Precision 
(±) 

Reporting 
Level 

Lab 
Result 

Reporting 
Level 

Lab 
Result 

Precision 
(±) 

Reporting 
Level 

P1R1‐50‐0015‐SOI‐DIS‐01  11/17/16  47.93159  118.10103  1.3  0.1  0.2                

P1R1‐51‐0015‐SOI‐DIS‐01  11/17/16  47.93156  118.10081  1.6  0.2  0.2                

P1R1‐52‐0015‐SOI‐DIS‐01  11/17/16  47.93171  118.10115  1.4  0.2  0.2                

P1R1‐53‐0015‐SOI‐DIS‐01  11/17/16  47.93171  118.10092  1.4  0.2  0.2                

P1R1‐54‐0015‐SOI‐DIS‐01  11/17/16  47.93171  118.10045  0.9  0.1  0.2                

P1R1‐55‐0015‐SOI‐DIS‐01  11/17/16  47.93170  118.10022  2.3  0.2  0.2                

P1R1‐56‐0015‐SOI‐DIS‐01  11/17/16  47.93169  118.10000  2.0  0.2  0.2  4.53  0.05  2.2  0.4  1.35 

P1R1‐57‐0015‐SOI‐DIS‐01  11/17/16  47.93185  118.10104  1.4  0.2  0.2                

P1R1‐58‐0015‐SOI‐DIS‐01  11/17/16  47.93184  118.10079  1.4  0.2  0.2                

P1R1‐59‐0015‐SOI‐DIS‐01  11/17/16  47.93200  118.10111  4.5  0.3  0.2                

P1R1‐60‐0015‐SOI‐DIS‐01  11/17/16  47.93191  118.10098  1.4  0.2  0.2                

P1R1‐61‐0015‐SOI‐DIS‐01  11/17/16  47.93194  118.09951  1.2  0.2  0.2                

P1R1‐62‐0015‐SOI‐DIS‐01  11/17/16  47.93212  118.10100  2.0  0.2  0.2                

P1R1‐63‐0015‐SOI‐DIS‐01  11/17/16  47.93207  118.10077  1.6  0.2  0.2  1.95  0.05  1.5  0.6  1.35 

P1R1‐64‐0015‐SOI‐DIS‐01  11/17/16  47.93210  118.09961  2.7  0.2  0.2                

P1R1‐65‐0015‐SOI‐DIS‐01  11/17/16  47.93210  118.09938  1.5  0.2  0.2                

P1R1‐66‐0015‐SOI‐DIS‐01  11/17/16  47.93222  118.09950  2.2  0.2  0.2                

P1R1‐67‐0015‐SOI‐DIS‐01  11/17/16  47.93221  118.09927  2.0  0.2  0.2  4.45  0.05  2.3  0.4  1.35 

P1R1‐68‐0015‐SOI‐DIS‐01  11/17/16  47.93248  118.09925  1.5  0.2  0.2                

P1R1‐69‐0015‐SOI‐DIS‐01  11/17/16  47.93261  118.09913  1.9  0.2  0.2                

P1R1‐70‐0015‐SOI‐DIS‐01  11/17/16  47.93274  118.09900  1.2  0.2  0.2  1.84  0.05  1.4  0.6  1.35 

P1R1‐71‐0015‐SOI‐DIS‐01  11/17/16  47.93288  118.09888  1.3  0.2  0.2                

P1R1‐72‐0015‐SOI‐DIS‐01  11/17/16  47.93301  118.09899  2.4  0.2  0.2                

P1R1‐73‐0015‐SOI‐DIS‐01  11/17/16  47.93301  118.09875  1.7  0.2  0.2                

P1R1‐74‐0015‐SOI‐DIS‐01  11/17/16  47.93315  118.09888  2.2  0.2  0.2  5.20  0.05  2.6  0.5  1.35 

P1R1‐75‐0015‐SOI‐DIS‐01  11/17/16  47.93328  118.09897  4.3  0.3  0.2  12.3  0.05  4.3  0.6  1.35 

P1R1‐B1‐0015‐SOI‐01  11/17/16  47.92991  118.10010  1.7  0.2  0.2                
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Sample ID 
Sample 
Date 

Latitude  Longitude 

Ra‐226 Result (pCi/g) 
U‐nat Result 
(mg/kg) 

Lead‐210 Result (pCi/g) 

Lab 
Result 

Precision 
(±) 

Reporting 
Level 

Lab 
Result 

Reporting 
Level 

Lab 
Result 

Precision 
(±) 

Reporting 
Level 

P1R1‐B2‐0015‐SOI‐01  11/17/16  47.93004  118.10039  1.8  0.2  0.2  9.98  0.05  1.8  0.3  1.35 

P1R1‐B3‐0015‐SOI‐01  11/17/16  47.93028  118.10036  1.6  0.2  0.2                

Additional Samples at Location 13 after Hot Spot Removal 

P1R1‐13(R1)‐0015‐SOI‐DIS‐01  5/1/17  47.92995  118.09975  1.1  0.1  0.2           

P1R1‐13(R2)‐0015‐SOI‐DIS‐01  5/1/17  47.92995  118.09975  2.1  0.2  0.2           
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Attachment 2 – Field Logbook Notes 
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Field Notes documented by Randy Whicker, ERG.  Two Envirocon field staff assisted with sample collection 
(Isaiah Wynne and Monty Ford, Jr.).  Initials of sampling personnel are shown in the logbook notes.  
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Field Notes documented by Randy Whicker, ERG.  Two Envirocon field staff assisted with sample collection 
(Isaiah Wynne and Monty Ford, Jr.).  Initials of sampling personnel are shown in the logbook notes. 
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Field Notes documented by Randy Whicker, ERG.  Two Envirocon field staff assisted with sample collection 
(Isaiah Wynne and Monty Ford, Jr.).  Initials of sampling personnel are shown in the logbook notes. 
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Field Notes documented by Randy Whicker, ERG.  Two Envirocon field staff assisted with sample collection 
(Isaiah Wynne and Monty Ford, Jr.).  Initials of sampling personnel are shown in the logbook notes. 
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Field Notes documented by Randy Whicker, ERG.  Two Envirocon field staff assisted with sample collection 
(Isaiah Wynne and Monty Ford, Jr.).  Initials of sampling personnel are shown in the logbook notes. 
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Field Notes documented by Randy Whicker, ERG.  Two Envirocon field staff assisted with sample collection 
(Isaiah Wynne and Monty Ford, Jr.).  Initials of sampling personnel are shown in the logbook notes. 
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MEMORANDUM 
 
TO: Randy Whicker,  
 Lou Miller 
 
FROM: Jill Richards 
 Worthington Miller Environmental, LLC 
 
DATE: January 25, 2017 
 
SUBJECT: Data Validation for Midnite Mine Remedial Support: Final Status Survey Soil 

Samples from Survey Unit P1-R1 (West Access Road)  
 

 
This data validation report covers the validation of the laboratory report generated for soil samples collected as part 
of the Final Status Survey (FSS) of Survey Unit P1-R1 (West Access Road) at the Midnite Mine Superfund Site during 
Remedial Action (RA) construction activities in 2016.  The samples were collected November 16-17, 2016 in 
accordance with the approved FSS Work Plan (ERG, 2016) and RA Work Plan (MWH, 2016).  This validation report 
addresses quality control (QC) for FSS samples sent offsite for RA verification purposes.  This validation includes 
laboratory report S1611422 from Inter-Mountain Labs (IML) located in Sheridan, WY. 
 
The data were verified and validated according to the Quality Assurance Project Plan (QAPP) for the Analytical 
Support and Verification Plan for Remediation of Surface Materials and Sediments (Appendix S: Attachment S-2, of 
the Remedial Action Work Plan, Rev 4, April 2016), with additional review guidance provided from the U.S. 
Environmental Protection Agency (USEPA) CLP National Functional Guidelines for Inorganic Superfund Data 
Review (USEPA, 2010), radiochemical data verification and validation guidance from the Multi-Agency Radiological 
Laboratory Analytical Protocols Manual (MARLAP) (USEPA et al., 2004), and specific method requirements. 
 
 
LAB REPORT:   IML# S1611422 
	

Sample IDs 
P1R1-1-0015-SOI-DIS-01 P1R1-22-0015-SOI-DIS-01 P1R1-43-0015-SOI-DIS-01 P1R1-64-0015-SOI-DIS-01 

P1R1-2-0015-SOI-DIS-01 P1R1-23-0015-SOI-DIS-01 P1R1-44-0015-SOI-DIS-01 P1R1-65-0015-SOI-DIS-01 

P1R1-3-0015-SOI-DIS-01 P1R1-24-0015-SOI-DIS-01 P1R1-45-0015-SOI-DIS-01 P1R1-66-0015-SOI-DIS-01 

P1R1-4-0015-SOI-DIS-01 P1R1-25-0015-SOI-DIS-01 P1R1-46-0015-SOI-DIS-01 P1R1-67-0015-SOI-DIS-01 

P1R1-5-0015-SOI-DIS-01 P1R1-26-0015-SOI-DIS-01 P1R1-47-0015-SOI-DIS-01 P1R1-68-0015-SOI-DIS-01 

P1R1-6-0015-SOI-DIS-01 P1R1-27-0015-SOI-DIS-01 P1R1-48-0015-SOI-DIS-01 P1R1-69-0015-SOI-DIS-01 

P1R1-7-0015-SOI-DIS-01 P1R1-28-0015-SOI-DIS-01 P1R1-49-0015-SOI-DIS-01 P1R1-70-0015-SOI-DIS-01 

P1R1-8-0015-SOI-DIS-01 P1R1-29-0015-SOI-DIS-01 P1R1-50-0015-SOI-DIS-01 P1R1-71-0015-SOI-DIS-01 

P1R1-9-0015-SOI-DIS-01 P1R1-30-0015-SOI-DIS-01 P1R1-51-0015-SOI-DIS-01 P1R1-72-0015-SOI-DIS-01 

P1R1-10-0015-SOI-DIS-01 P1R1-31-0015-SOI-DIS-01 P1R1-52-0015-SOI-DIS-01 P1R1-73-0015-SOI-DIS-01 

P1R1-11-0015-SOI-DIS-01 P1R1-32-0015-SOI-DIS-01 P1R1-53-0015-SOI-DIS-01 P1R1-74-0015-SOI-DIS-01 

P1R1-12-0015-SOI-DIS-01 P1R1-33-0015-SOI-DIS-01 P1R1-54-0015-SOI-DIS-01 P1R1-75-0015-SOI-DIS-01 

P1R1-13-0015-SOI-DIS-01 P1R1-34-0015-SOI-DIS-01 P1R1-55-0015-SOI-DIS-01 P1R1-B1-0015-SOI-01 

P1R1-14-0015-SOI-DIS-01 P1R1-35-0015-SOI-DIS-01 P1R1-56-0015-SOI-DIS-01 P1R1-B2-0015-SOI-01 

P1R1-15-0015-SOI-DIS-01 P1R1-36-0015-SOI-DIS-01 P1R1-57-0015-SOI-DIS-01 P1R1-B3-0015-SOI-01 

P1R1-16-0015-SOI-DIS-01 P1R1-37-0015-SOI-DIS-01 P1R1-58-0015-SOI-DIS-01 Field Duplicates: 

P1R1-17-0015-SOI-DIS-01 P1R1-38-0015-SOI-DIS-01 P1R1-59-0015-SOI-DIS-01 P1R1-20-0015-SOI-DIS-02 

P1R1-18-0015-SOI-DIS-01 P1R1-39-0015-SOI-DIS-01 P1R1-60-0015-SOI-DIS-01 P1R1-30-0015-SOI-DIS-02 

P1R1-19-0015-SOI-DIS-01 P1R1-40-0015-SOI-DIS-01 P1R1-61-0015-SOI-DIS-01 P1R1-43-0015-SOI-DIS-02 

P1R1-20-0015-SOI-DIS-01 P1R1-41-0015-SOI-DIS-01 P1R1-62-0015-SOI-DIS-01 P1R1-46-0015-SOI-DIS-02 

P1R1-21-0015-SOI-DIS-01 P1R1-42-0015-SOI-DIS-01 P1R1-63-0015-SOI-DIS-01 P1R1-3-0015-SOI-02 
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Overview: Sample Handling and Analyses 

 83 soil samples sampled 11/16/16 – 11/17/16 were sent for analysis to IML Labs in Sheridan, WY. 
 The sample cooler temperature was 10.8° C. 
 The samples were analyzed within recommended holding times.   
 COCs were complete, and the samples were analyzed for natural uranium (U-nat) by ICP-MS M6020, Lead-

210 (Pb-210) by M909.0 and Radium-226 (Ra-226) by Gamma Spectroscopy M901.1. 
 The detection limits for the analyses met the project target detection limits per the project QAPP.  
 Five field QC (field duplicate) samples were submitted with this sample batch.  Note that the field duplicate 

for sample P1R1-3-0015-SOI-DIS-01 was mislabeled on COC as P1R1-3-0015-SOI-02; it should have been 
labeled P1R1-3-0015-SOI-DIS-02. 

 
Run Log Review:   

Sample required frequencies and placement of calibration blanks, calibration verification standards (per USEPA 
CLP 2010 and MARLAP 2004) and the quality control samples required in the project QAPP were checked for 
each run batch.    

 
ICP-MS Calibration data were reviewed within the raw data for U-nat analysis: 

 ICP-MS initial calibrations were reviewed and within guidelines; correlation coefficients were > 0.995 for 
target analyte. 

 The initial calibration blanks (ICB) and continuing calibration blanks (CCB) were at the proper frequency 
and placement and were all less than the practical quantitation limit (PQL). 

 All initial calibration verification (ICV) and continuing calibration verification (CCV) sample % recoveries 
were at proper frequency and placement and within project limits (90-110%). 

 
ICP-MS Interference check samples:   

 Interference Check Sample (ICS):  ICSA and ICSAB samples were listed as part of the batch in the run log, 
and ICSAB recovery was within limits.   

 Serial Dilution (SD):  a SD was performed and was within limits. 
 

ICP-MS Tune Analysis:  
 Results for the MS tuning sample were present and within guidelines (RSD <5%). 

 
ICP-MS Internal Standards:   

 The internal standards (ISTD) were reviewed within the raw data for the ICP-MS analysis.   ISTD analyzed 
included: Li, Sc, In, Re, Th, Ge, Y and Rh.  ISTD % Recoveries were within the % Relative Intensity (RI) 
method (6020) limit (60-125%) for the samples, standards and QC.   

 
Radionuclide Raw Data:  Review of the raw data was completed to verify documentation of applicable required 
elements per MARLAP recommendations.  In addition to preservation and sample receipt information noted above, 
the following elements were present per method requirements and reviewed for each analysis: 

 Run logs,   
 Tracking: Data were linked to the specific instrument/detector on which they were counted, 
 Sample size (aliquant) and count times, 
 Sample, calibration, QC and blank spectrum for Ra-226, 
 Background and efficiency reports for Pb-210, 
 Spectral resolution data: full width at half maximum (FWHM), and 
 Traceability: Documentation of standards and reference materials used. 

 
Accuracy  
The accuracy of the data was evaluated based on the method blank results, extraction efficiency (lab control sample 
(LCS) % recoveries, and matrix spike (MS)/matrix spike duplicate (MSD) % recoveries. 

 Method blank:  All analytes were non-detect (ND) in the method blank. 
 LCS Recoveries:  LCS recoveries were within limits for all analytes reported. 
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 MS/MSD Recoveries:  The MS/MSD recoveries were within laboratory and project limits.  
 
Precision 
Laboratory precision was based on the MS/MSD RPDs for the Pb-210 and U-nat analysis, and the analytical duplicate 
RPDs for the Ra-226 analysis.  The limits for both are 20 % RPD for concentrations > 5x the reporting limit. 

 The MS/MSD RPDs were within limits. 
 The analytical duplicate RPDs were within limits 

 
The field duplicates were evaluated as follows: a control limit of 5x the reporting limit was utilized to assess the 
absolute difference between the sample results when one or both sample results were less than 10x the reporting limit, 
otherwise a relative percent difference (RPD) of 50% was applied.  Field precision was measured for five samples.  
Primary sample/field duplicate comparisons were within project control limits for all analyses. 
 
Completeness   
Analytical results were reported for all samples submitted. The results were determined to be usable as reported with 
no data qualifications. 
 
 
References 
Environmental Restoration Group, Inc. (ERG).  2016.  Final Status Survey Work Plan, West Access Road.  Midnite 
Mine, Stevens County, WA.  Revision 2.  November 3, 2016. 
 
MWH Americas, Inc. (MWH).  2016.  Midnite Mine Superfund Site Remedial Action Work Plan.  Revision 4.  April. 
 
U.S. Environmental Protection Agency; U.S. Department of Defense; U.S. Department of Energy; U.S. Department 
of Homeland Security; U.S. Nuclear Regulatory Commission; U.S. Food and Drug Administration; U.S. Geological 
Survey; National Institute of Standards and Technology. (USEPA et al.).  2004.  Multi-Agency Radiological 
Laboratory Analytical Protocols Manual (MARLAP). NUREG -1576, EPA 402-N-04-001A, NTIS PB2004-105421. 
July 2004 
 
U.S. Environmental Protection Agency (USEPA).  2010. CLP National Functional Guidelines for Inorganic Superfund 
Data Review.  Office of Remediation and Technology Innovation, USEPA, Washington, DC 20460. OSWER 9240.1-
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MEMORANDUM 
 
TO: Randy Whicker,  
 Lou Miller 
 
FROM: Jill Richards 
 Worthington Miller Environmental, LLC 
 
DATE: June 19, 2017 
 
SUBJECT: Data Validation for Midnite Mine Remedial Support: Final Status Survey Soil 

Samples from Survey Unit P1-R1 (West Access Road)  
 

 
This data validation report covers the validation of the laboratory report generated for two soil samples collected as 
part of the Final Status Survey (FSS) of Survey Unit P1-R1 (West Access Road) at the Midnite Mine Superfund Site 
during Remedial Action (RA) construction activities in 2017.  The samples were collected May 1, 2017 in accordance 
with the approved FSS Work Plan (ERG, 2016) and RA Work Plan (MWH, 2016).  This validation report addresses 
quality control (QC) FSS samples sent offsite for RA verification purposes.  This validation includes laboratory report 
S170570001 from Inter-Mountain Labs (IML) located in Sheridan, WY. 
 
The data were verified and validated according to the Quality Assurance Project Plan (QAPP) for the Analytical 
Support and Verification Plan for Remediation of Surface Materials and Sediments (Appendix S: Attachment S-2, of 
the Remedial Action Work Plan, Rev 4, April 2016), with additional radiochemical data verification and validation 
guidance from the Multi-Agency Radiological Laboratory Analytical Protocols Manual (MARLAP) (USEPA et al., 
2004), along with specific method requirements. 
 
 
LAB REPORT:   IML# S1705070001 
	

Sample IDs 
P1R1-13(R1)-0015-SOI-DIS-01 P1R1-13(R2)-0015-SOI-DIS-01 

	
 
Overview: Sample Handling and Analyses 

 Two soil samples sampled 5/1/2017 were sent for analysis to IML Labs in Sheridan, WY. 
 The sample cooler temperature was 16.7° C. 
 The samples were analyzed within recommended holding times.   
 COCs were complete, and the samples were analyzed for Radium-226 (Ra-226) by Gamma Spectroscopy 

M901.1. 
 There was an error in the laboratory transcription of one of the sample IDs - sample P1R1-13(R2)-0015-SOI-

DIS-01 was incorrectly listed in the report as P1R1-13(R12)-0015-SOI-DIS-01. The laboratory was 
contacted and released a revised report with the correct sample ID to match the COC. 

 The detection limits for the analyses met the project target detection limits per the project QAPP.  
 No field QC (field duplicate) samples were submitted with this sample batch.   

 
Run Log Review:   

Quality control sample placement and frequencies per MARLAP (2004) and the project QAPP were checked and 
confirmed in the run batch.    

 
Radionuclide Raw Data:  Review of the raw data was completed to verify documentation of applicable required 
elements per MARLAP recommendations.  In addition to preservation and sample receipt information noted above, 
the following elements were present per method requirements and reviewed for each analysis: 
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 Run logs,   
 Tracking: Data were linked to the specific instrument/detector on which they were counted, 
 Sample size (aliquant) and count times, 
 Sample, calibration, QC and blank spectrum, 
 Background and efficiency reports, 
 Spectral resolution data: full width at half maximum (FWHM), and 
 Traceability: Documentation of standards and reference materials used. 

 
Accuracy  
The accuracy of the data was evaluated based on the method blank results and extraction efficiency (lab control sample 
(LCS) % recoveries. 

 Method blank:  Ra-226 was non-detect (ND) in the method blank. 
 LCS Recoveries:  The LCS recoveries were within limits. 

 
Precision 
Laboratory precision was based on the analytical duplicate RPD for the Ra-226 analysis.  The limits are 20 % RPD 
for concentrations > 5x the reporting limit. 

 The analytical duplicate RPD was within limits. 
 
Completeness   
Analytical results were reported for all samples submitted. The results were determined to be usable as reported with 
no data qualifications. 
 
 
References 
Environmental Restoration Group, Inc. (ERG).  2016.  Final Status Survey Work Plan, West Access Road.  Midnite 
Mine, Stevens County, WA.  Revision 2.  November 3, 2016. 
 
MWH Americas, Inc. (MWH).  2016.  Midnite Mine Superfund Site Remedial Action Work Plan.  Revision 4.  April. 
 
U.S. Environmental Protection Agency; U.S. Department of Defense; U.S. Department of Energy; U.S. Department 
of Homeland Security; U.S. Nuclear Regulatory Commission; U.S. Food and Drug Administration; U.S. Geological 
Survey; National Institute of Standards and Technology. (USEPA et al.).  2004.  Multi-Agency Radiological 
Laboratory Analytical Protocols Manual (MARLAP). NUREG -1576, EPA 402-N-04-001A, NTIS PB2004-105421. 
July 2004 
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6/19/2017Date:

1673 Terra Avenue,   Sheridan, Wyoming 82801  ph: (307) 672-8945
Inter-Mountain Labs

Your Environmental Monitoring Partner

Project: Midnite Mine Remedial Action
CLIENT: Dawn Mining Company

Lab Order: S1611422

CASE NARRATIVE

Report ID: S1611422002

(Replaces S1611422001)

This report contains:

Case Narrative - 2 page
Sample Analysis Report - 83 pages
Analytical QC Summary Report - 5 page
ICP-MS Data and Supporting Documentation - 105 pages
Gamma Spec LIMS Report and Export File - 8  pages
Gamma Spec Ra 226 Spectrum and ROI  Data - 214 pages
Gamma Spec Ra 226 Standards Certificates - 17 pages
Gamma Spec Ra 226 ROI Calibration and Blanks - 32 pages
Pb 210 909.0Mod Data and Supporting Documentation - 38 pages
Original COC, Condition Upon Receipt and Supporting Documentation  - 9 page

-----------------------------------------------------------------------------------------------------------------------------------------------------------------------

Samples P1R1-1-0015-SOI-DIS-01, P1R1-10-0015-SOI-DIS-01, P1R1-11-0015-SOI-DIS-01, P1R1-12-0015-SOI-DIS-01, 
P1R1-13-0015-SOI-DIS-01, P1R1-14-0015-SOI-DIS-01, P1R1-15-0015-SOI-DIS-01, P1R1-16-0015-SOI-DIS-01, P1R1-17-
0015-SOI-DIS-01, P1R1-18-0015-SOI-DIS-01, P1R1-19-0015-SOI-DIS-01, P1R1-2-0015-SOI-DIS-01, P1R1-20-0015-SOI-DIS-
01, P1R1-20-0015-SOI-DIS-02, P1R1-21-0015-SOI-DIS-01, P1R1-22-0015-SOI-DIS-01, P1R1-23-0015-SOI-DIS-01, P1R1-24-
0015-SOI-DIS-01, P1R1-25-0015-SOI-DIS-01, P1R1-26-0015-SOI-DIS-01, P1R1-27-0015-SOI-DIS-01, P1R1-28-0015-SOI-
DIS-01, P1R1-29-0015-SOI-DIS-01, P1R1-3-0015-SOI-02, P1R1-3-0015-SOI-DIS-01, P1R1-30-0015-SOI-DIS-01, P1R1-30-
0015-SOI-DIS-02, P1R1-31-0015-SOI-DIS-01, P1R1-32-0015-SOI-DIS-01, P1R1-33-0015-SOI-DIS-01, P1R1-34-0015-SOI-
DIS-01, P1R1-35-0015-SOI-DIS-01, P1R1-36-0015-SOI-DIS-01, P1R1-37-0015-SOI-DIS-01, P1R1-38-0015-SOI-DIS-01, 
P1R1-39-0015-SOI-DIS-01, P1R1-4-0015-SOI-DIS-01, P1R1-40-0015-SOI-DIS-01, P1R1-41-0015-SOI-DIS-01, P1R1-42-
0015-SOI-DIS-01, P1R1-43-0015-SOI-DIS-01, P1R1-43-0015-SOI-DIS-02, P1R1-44-0015-SOI-DIS-01, P1R1-45-0015-SOI-
DIS-01, P1R1-46-0015-SOI-DIS-01, P1R1-46-0015-SOI-DIS-02, P1R1-47-0015-SOI-DIS-01, P1R1-48-0015-SOI-DIS-01, 
P1R1-49-0015-SOI-DIS-01, P1R1-5-0015-SOI-DIS-01, P1R1-50-0015-SOI-DIS-01, P1R1-51-0015-SOI-DIS-01, P1R1-52-
0015-SOI-DIS-01, P1R1-53-0015-SOI-DIS-01, P1R1-54-0015-SOI-DIS-01, P1R1-55-0015-SOI-DIS-01, P1R1-56-0015-SOI-
DIS-01, P1R1-57-0015-SOI-DIS-01, P1R1-58-0015-SOI-DIS-01, P1R1-59-0015-SOI-DIS-01, P1R1-6-0015-SOI-DIS-01, P1R1-
60-0015-SOI-DIS-01, P1R1-61-0015-SOI-DIS-01, P1R1-62-0015-SOI-DIS-01, P1R1-63-0015-SOI-DIS-01, P1R1-64-0015-SOI-
DIS-01, P1R1-65-0015-SOI-DIS-01, P1R1-66-0015-SOI-DIS-01, P1R1-67-0015-SOI-DIS-01, P1R1-68-0015-SOI-DIS-01, 
P1R1-69-0015-SOI-DIS-01, P1R1-7-0015-SOI-DIS-01, P1R1-70-0015-SOI-DIS-01, P1R1-71-0015-SOI-DIS-01, P1R1-72-
0015-SOI-DIS-01, P1R1-73-0015-SOI-DIS-01, P1R1-74-0015-SOI-DIS-01, P1R1-75-0015-SOI-DIS-01, P1R1-8-0015-SOI-DIS-
01, P1R1-9-0015-SOI-DIS-01, P1R1-B1-0015-SOI-01, P1R1-B2-0015-SOI-01, and P1R1-B3-0015-SOI-01 were received on 
November 23, 2016. .

All samples were received and analyzed within the EPA recommended holding times, except those noted below in this case 
narrative.   Samples were analyzed using the methods outlined in the following references:

U.S.E.P.A. 600 "Methods for Chemical Analysis of Water and Wastes", 1993
"Standard Methods For The Examination of Water and Wastewater", 20th ed., 1998
Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, SW846, 3rd Edition
Methods indicated with the Monday, March 12, 2007 Federal Register, 40 CFR Part 122, 136 et al.
US EPA Methods from Technology Transfer Network Ambient Monitoring Technology Information Center, 2009

Page 1 of 2
Wade Nieuwsma, Assistant Laboratory Manager

Reviewed by:
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Project: Midnite Mine Remedial Action
CLIENT: Dawn Mining Company

Lab Order: S1611422

CASE NARRATIVE

Report ID: S1611422002

(Replaces S1611422001)

All Quality objectives were achieved except as noted below:

The reporting limit for EPA 909.0 Mod (Lead 210) was raised due to low chemical yield recovery on the method blank.

Report ID S1611422002 replaces Report ID S1611422001,

Sample S1611422-020 (P1R1-20-0015-SOI-DIS-01) on page 22 of this report was revised 6/19/2017; a J qualifier was added 
to Pb 210 analysis to indicate the value reported is under the reporting limit.

Sample S1611422-031 (P1R1-30-0015-SOI-DIS-01) on page 33 of this report was revised 6/19/2017; a J qualifier was added 
to Pb 210 analysis to indicate the value reported is under the reporting limit

Page 2 of 2
Wade Nieuwsma, Assistant Laboratory Manager

Reviewed by:
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Comments

Analyses Result QualUnits Date Analyzed/InitRL Method

Sample Analysis Report

1673 Terra Avenue,   Sheridan, Wyoming 82801  ph: (307) 672-8945
Inter-Mountain Labs

Your Environmental Monitoring Partner

Company: Dawn Mining Company

ProjectName: Midnite Mine Remedial Action
Lab ID: S1611422-001
ClientSample ID: P1R1-1-0015-SOI-DIS-01
COC: WEB

WorkOrder: S1611422
CollectionDate: 11/16/2016
DateReceived: 11/23/2016 12:20:00 PM
FieldSampler: RW
Matrix: Soil

Report ID S1611422001
Date Reported 1/17/2017

8809 Washington St. NE Suite 150
Albuquerque, NM 87113

Radionuclides - Total
12/29/2016 1457Radium 226 1.5 pCi/g EPA 901.1 Mod. MB0.2

12/29/2016 1457Radium 226 Precision (±) 0.2 pCi/g EPA 901.1 Mod. MB

Qualifiers: 

Page 1 of 83
Wade Nieuwsma, Assistant Laboratory Manager

Reviewed by:

These results apply only to the samples tested. RL - Reporting Limit

B Analyte detected in the associated Method Blank C Calculated Value
E Value above quantitation range H Holding times for preparation or analysis exceeded
J Analyte detected below quantitation limits L Analyzed by another laboratory
M Value exceeds Monthly Ave or MCL or is less than LCL ND Not Detected at the Reporting Limit
O Outside the Range of Dilutions S Spike Recovery outside accepted recovery limits
X Matrix Effect
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Comments

Analyses Result QualUnits Date Analyzed/InitRL Method

Sample Analysis Report

1673 Terra Avenue,   Sheridan, Wyoming 82801  ph: (307) 672-8945
Inter-Mountain Labs

Your Environmental Monitoring Partner

Company: Dawn Mining Company

ProjectName: Midnite Mine Remedial Action
Lab ID: S1611422-002
ClientSample ID: P1R1-2-0015-SOI-DIS-01
COC: WEB

WorkOrder: S1611422
CollectionDate: 11/16/2016
DateReceived: 11/23/2016 12:20:00 PM
FieldSampler: RW
Matrix: Soil

Report ID S1611422001
Date Reported 1/17/2017

8809 Washington St. NE Suite 150
Albuquerque, NM 87113

Radionuclides - Total
12/29/2016 1620Radium 226 1.4 pCi/g EPA 901.1 Mod. MB0.2

12/29/2016 1620Radium 226 Precision (±) 0.2 pCi/g EPA 901.1 Mod. MB

Qualifiers: 

Page 2 of 83
Wade Nieuwsma, Assistant Laboratory Manager

Reviewed by:

These results apply only to the samples tested. RL - Reporting Limit

B Analyte detected in the associated Method Blank C Calculated Value
E Value above quantitation range H Holding times for preparation or analysis exceeded
J Analyte detected below quantitation limits L Analyzed by another laboratory
M Value exceeds Monthly Ave or MCL or is less than LCL ND Not Detected at the Reporting Limit
O Outside the Range of Dilutions S Spike Recovery outside accepted recovery limits
X Matrix Effect
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Comments

Analyses Result QualUnits Date Analyzed/InitRL Method

Sample Analysis Report

1673 Terra Avenue,   Sheridan, Wyoming 82801  ph: (307) 672-8945
Inter-Mountain Labs

Your Environmental Monitoring Partner

Company: Dawn Mining Company

ProjectName: Midnite Mine Remedial Action
Lab ID: S1611422-003
ClientSample ID: P1R1-3-0015-SOI-DIS-01
COC: WEB

WorkOrder: S1611422
CollectionDate: 11/16/2016
DateReceived: 11/23/2016 12:20:00 PM
FieldSampler: RW
Matrix: Soil

Report ID S1611422001
Date Reported 1/17/2017

8809 Washington St. NE Suite 150
Albuquerque, NM 87113

Metals - Total
12/12/2016 1421Uranium 2.95 mg/Kg 6020A MS0.05

Radionuclides - Total
01/12/2017 1051Lead 210 2.5 pCi/g EPA 909.0 Mod. MB1.35

01/12/2017 1051Lead 210 Precision (±) 0.5 pCi/g EPA 909.0 Mod. MB

12/30/2016 827Radium 226 1.5 pCi/g EPA 901.1 Mod. MB0.2

12/30/2016 827Radium 226 Precision (±) 0.2 pCi/g EPA 901.1 Mod. MB

Qualifiers: 

Page 3 of 83
Wade Nieuwsma, Assistant Laboratory Manager

Reviewed by:

These results apply only to the samples tested. RL - Reporting Limit

B Analyte detected in the associated Method Blank C Calculated Value
E Value above quantitation range H Holding times for preparation or analysis exceeded
J Analyte detected below quantitation limits L Analyzed by another laboratory
M Value exceeds Monthly Ave or MCL or is less than LCL ND Not Detected at the Reporting Limit
O Outside the Range of Dilutions S Spike Recovery outside accepted recovery limits
X Matrix Effect

 
Page 5 of 513

 
S1611422002 



Comments

Analyses Result QualUnits Date Analyzed/InitRL Method

Sample Analysis Report

1673 Terra Avenue,   Sheridan, Wyoming 82801  ph: (307) 672-8945
Inter-Mountain Labs

Your Environmental Monitoring Partner

Company: Dawn Mining Company

ProjectName: Midnite Mine Remedial Action
Lab ID: S1611422-004
ClientSample ID: P1R1-4-0015-SOI-DIS-01
COC: WEB

WorkOrder: S1611422
CollectionDate: 11/16/2016
DateReceived: 11/23/2016 12:20:00 PM
FieldSampler: RW
Matrix: Soil

Report ID S1611422001
Date Reported 1/17/2017

8809 Washington St. NE Suite 150
Albuquerque, NM 87113

Radionuclides - Total
12/30/2016 945Radium 226 1.7 pCi/g EPA 901.1 Mod. MB0.2

12/30/2016 945Radium 226 Precision (±) 0.2 pCi/g EPA 901.1 Mod. MB

Qualifiers: 

Page 4 of 83
Wade Nieuwsma, Assistant Laboratory Manager

Reviewed by:

These results apply only to the samples tested. RL - Reporting Limit

B Analyte detected in the associated Method Blank C Calculated Value
E Value above quantitation range H Holding times for preparation or analysis exceeded
J Analyte detected below quantitation limits L Analyzed by another laboratory
M Value exceeds Monthly Ave or MCL or is less than LCL ND Not Detected at the Reporting Limit
O Outside the Range of Dilutions S Spike Recovery outside accepted recovery limits
X Matrix Effect
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S1611422002 



Comments

Analyses Result QualUnits Date Analyzed/InitRL Method

Sample Analysis Report

1673 Terra Avenue,   Sheridan, Wyoming 82801  ph: (307) 672-8945
Inter-Mountain Labs

Your Environmental Monitoring Partner

Company: Dawn Mining Company

ProjectName: Midnite Mine Remedial Action
Lab ID: S1611422-005
ClientSample ID: P1R1-5-0015-SOI-DIS-01
COC: WEB

WorkOrder: S1611422
CollectionDate: 11/16/2016
DateReceived: 11/23/2016 12:20:00 PM
FieldSampler: RW
Matrix: Soil

Report ID S1611422001
Date Reported 1/17/2017

8809 Washington St. NE Suite 150
Albuquerque, NM 87113

Radionuclides - Total
12/30/2016 1102Radium 226 2.7 pCi/g EPA 901.1 Mod. MB0.2

12/30/2016 1102Radium 226 Precision (±) 0.3 pCi/g EPA 901.1 Mod. MB

Qualifiers: 

Page 5 of 83
Wade Nieuwsma, Assistant Laboratory Manager

Reviewed by:

These results apply only to the samples tested. RL - Reporting Limit

B Analyte detected in the associated Method Blank C Calculated Value
E Value above quantitation range H Holding times for preparation or analysis exceeded
J Analyte detected below quantitation limits L Analyzed by another laboratory
M Value exceeds Monthly Ave or MCL or is less than LCL ND Not Detected at the Reporting Limit
O Outside the Range of Dilutions S Spike Recovery outside accepted recovery limits
X Matrix Effect
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S1611422002 



Comments

Analyses Result QualUnits Date Analyzed/InitRL Method

Sample Analysis Report

1673 Terra Avenue,   Sheridan, Wyoming 82801  ph: (307) 672-8945
Inter-Mountain Labs

Your Environmental Monitoring Partner

Company: Dawn Mining Company

ProjectName: Midnite Mine Remedial Action
Lab ID: S1611422-006
ClientSample ID: P1R1-6-0015-SOI-DIS-01
COC: WEB

WorkOrder: S1611422
CollectionDate: 11/16/2016
DateReceived: 11/23/2016 12:20:00 PM
FieldSampler: RW
Matrix: Soil

Report ID S1611422001
Date Reported 1/17/2017

8809 Washington St. NE Suite 150
Albuquerque, NM 87113

Radionuclides - Total
12/30/2016 1218Radium 226 1.3 pCi/g EPA 901.1 Mod. MB0.2

12/30/2016 1218Radium 226 Precision (±) 0.2 pCi/g EPA 901.1 Mod. MB

Qualifiers: 

Page 6 of 83
Wade Nieuwsma, Assistant Laboratory Manager

Reviewed by:

These results apply only to the samples tested. RL - Reporting Limit

B Analyte detected in the associated Method Blank C Calculated Value
E Value above quantitation range H Holding times for preparation or analysis exceeded
J Analyte detected below quantitation limits L Analyzed by another laboratory
M Value exceeds Monthly Ave or MCL or is less than LCL ND Not Detected at the Reporting Limit
O Outside the Range of Dilutions S Spike Recovery outside accepted recovery limits
X Matrix Effect
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S1611422002 



Comments

Analyses Result QualUnits Date Analyzed/InitRL Method

Sample Analysis Report

1673 Terra Avenue,   Sheridan, Wyoming 82801  ph: (307) 672-8945
Inter-Mountain Labs

Your Environmental Monitoring Partner

Company: Dawn Mining Company

ProjectName: Midnite Mine Remedial Action
Lab ID: S1611422-007
ClientSample ID: P1R1-7-0015-SOI-DIS-01
COC: WEB

WorkOrder: S1611422
CollectionDate: 11/16/2016
DateReceived: 11/23/2016 12:20:00 PM
FieldSampler: RW
Matrix: Soil

Report ID S1611422001
Date Reported 1/17/2017

8809 Washington St. NE Suite 150
Albuquerque, NM 87113

Radionuclides - Total
12/30/2016 1336Radium 226 1.6 pCi/g EPA 901.1 Mod. MB0.2

12/30/2016 1336Radium 226 Precision (±) 0.2 pCi/g EPA 901.1 Mod. MB

Qualifiers: 

Page 7 of 83
Wade Nieuwsma, Assistant Laboratory Manager

Reviewed by:

These results apply only to the samples tested. RL - Reporting Limit

B Analyte detected in the associated Method Blank C Calculated Value
E Value above quantitation range H Holding times for preparation or analysis exceeded
J Analyte detected below quantitation limits L Analyzed by another laboratory
M Value exceeds Monthly Ave or MCL or is less than LCL ND Not Detected at the Reporting Limit
O Outside the Range of Dilutions S Spike Recovery outside accepted recovery limits
X Matrix Effect
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S1611422002 



Comments

Analyses Result QualUnits Date Analyzed/InitRL Method

Sample Analysis Report

1673 Terra Avenue,   Sheridan, Wyoming 82801  ph: (307) 672-8945
Inter-Mountain Labs

Your Environmental Monitoring Partner

Company: Dawn Mining Company

ProjectName: Midnite Mine Remedial Action
Lab ID: S1611422-008
ClientSample ID: P1R1-8-0015-SOI-DIS-01
COC: WEB

WorkOrder: S1611422
CollectionDate: 11/16/2016
DateReceived: 11/23/2016 12:20:00 PM
FieldSampler: RW
Matrix: Soil

Report ID S1611422001
Date Reported 1/17/2017

8809 Washington St. NE Suite 150
Albuquerque, NM 87113

Metals - Total
12/12/2016 1433Uranium 2.82 mg/Kg 6020A MS0.05

Radionuclides - Total
01/12/2017 1051Lead 210 1.9 pCi/g EPA 909.0 Mod. MB1.35

01/12/2017 1051Lead 210 Precision (±) 0.5 pCi/g EPA 909.0 Mod. MB

12/30/2016 1336Radium 226 1.6 pCi/g EPA 901.1 Mod. MB0.2

12/30/2016 1336Radium 226 Precision (±) 0.2 pCi/g EPA 901.1 Mod. MB

Qualifiers: 

Page 8 of 83
Wade Nieuwsma, Assistant Laboratory Manager

Reviewed by:

These results apply only to the samples tested. RL - Reporting Limit

B Analyte detected in the associated Method Blank C Calculated Value
E Value above quantitation range H Holding times for preparation or analysis exceeded
J Analyte detected below quantitation limits L Analyzed by another laboratory
M Value exceeds Monthly Ave or MCL or is less than LCL ND Not Detected at the Reporting Limit
O Outside the Range of Dilutions S Spike Recovery outside accepted recovery limits
X Matrix Effect
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Comments

Analyses Result QualUnits Date Analyzed/InitRL Method

Sample Analysis Report

1673 Terra Avenue,   Sheridan, Wyoming 82801  ph: (307) 672-8945
Inter-Mountain Labs

Your Environmental Monitoring Partner

Company: Dawn Mining Company

ProjectName: Midnite Mine Remedial Action
Lab ID: S1611422-009
ClientSample ID: P1R1-9-0015-SOI-DIS-01
COC: WEB

WorkOrder: S1611422
CollectionDate: 11/16/2016
DateReceived: 11/23/2016 12:20:00 PM
FieldSampler: RW
Matrix: Soil

Report ID S1611422001
Date Reported 1/17/2017

8809 Washington St. NE Suite 150
Albuquerque, NM 87113

Radionuclides - Total
12/30/2016 1610Radium 226 1.6 pCi/g EPA 901.1 Mod. MB0.2

12/30/2016 1610Radium 226 Precision (±) 0.2 pCi/g EPA 901.1 Mod. MB

Qualifiers: 

Page 9 of 83
Wade Nieuwsma, Assistant Laboratory Manager

Reviewed by:

These results apply only to the samples tested. RL - Reporting Limit

B Analyte detected in the associated Method Blank C Calculated Value
E Value above quantitation range H Holding times for preparation or analysis exceeded
J Analyte detected below quantitation limits L Analyzed by another laboratory
M Value exceeds Monthly Ave or MCL or is less than LCL ND Not Detected at the Reporting Limit
O Outside the Range of Dilutions S Spike Recovery outside accepted recovery limits
X Matrix Effect
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Comments

Analyses Result QualUnits Date Analyzed/InitRL Method

Sample Analysis Report

1673 Terra Avenue,   Sheridan, Wyoming 82801  ph: (307) 672-8945
Inter-Mountain Labs

Your Environmental Monitoring Partner

Company: Dawn Mining Company

ProjectName: Midnite Mine Remedial Action
Lab ID: S1611422-010
ClientSample ID: P1R1-10-0015-SOI-DIS-01
COC: WEB

WorkOrder: S1611422
CollectionDate: 11/16/2016
DateReceived: 11/23/2016 12:20:00 PM
FieldSampler: RW
Matrix: Soil

Report ID S1611422001
Date Reported 1/17/2017

8809 Washington St. NE Suite 150
Albuquerque, NM 87113

Radionuclides - Total
01/03/2017 804Radium 226 1.7 pCi/g EPA 901.1 Mod. MB0.2

01/03/2017 804Radium 226 Precision (±) 0.2 pCi/g EPA 901.1 Mod. MB

Qualifiers: 

Page 10 of 83
Wade Nieuwsma, Assistant Laboratory Manager

Reviewed by:

These results apply only to the samples tested. RL - Reporting Limit

B Analyte detected in the associated Method Blank C Calculated Value
E Value above quantitation range H Holding times for preparation or analysis exceeded
J Analyte detected below quantitation limits L Analyzed by another laboratory
M Value exceeds Monthly Ave or MCL or is less than LCL ND Not Detected at the Reporting Limit
O Outside the Range of Dilutions S Spike Recovery outside accepted recovery limits
X Matrix Effect
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Comments

Analyses Result QualUnits Date Analyzed/InitRL Method

Sample Analysis Report

1673 Terra Avenue,   Sheridan, Wyoming 82801  ph: (307) 672-8945
Inter-Mountain Labs

Your Environmental Monitoring Partner

Company: Dawn Mining Company

ProjectName: Midnite Mine Remedial Action
Lab ID: S1611422-011
ClientSample ID: P1R1-11-0015-SOI-DIS-01
COC: WEB

WorkOrder: S1611422
CollectionDate: 11/16/2016
DateReceived: 11/23/2016 12:20:00 PM
FieldSampler: RW
Matrix: Soil

Report ID S1611422001
Date Reported 1/17/2017

8809 Washington St. NE Suite 150
Albuquerque, NM 87113

Radionuclides - Total
01/03/2017 929Radium 226 3.2 pCi/g EPA 901.1 Mod. MB0.2

01/03/2017 929Radium 226 Precision (±) 0.3 pCi/g EPA 901.1 Mod. MB

Qualifiers: 

Page 11 of 83
Wade Nieuwsma, Assistant Laboratory Manager

Reviewed by:

These results apply only to the samples tested. RL - Reporting Limit

B Analyte detected in the associated Method Blank C Calculated Value
E Value above quantitation range H Holding times for preparation or analysis exceeded
J Analyte detected below quantitation limits L Analyzed by another laboratory
M Value exceeds Monthly Ave or MCL or is less than LCL ND Not Detected at the Reporting Limit
O Outside the Range of Dilutions S Spike Recovery outside accepted recovery limits
X Matrix Effect
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S1611422002 



Comments

Analyses Result QualUnits Date Analyzed/InitRL Method

Sample Analysis Report

1673 Terra Avenue,   Sheridan, Wyoming 82801  ph: (307) 672-8945
Inter-Mountain Labs

Your Environmental Monitoring Partner

Company: Dawn Mining Company

ProjectName: Midnite Mine Remedial Action
Lab ID: S1611422-012
ClientSample ID: P1R1-12-0015-SOI-DIS-01
COC: WEB

WorkOrder: S1611422
CollectionDate: 11/16/2016
DateReceived: 11/23/2016 12:20:00 PM
FieldSampler: RW
Matrix: Soil

Report ID S1611422001
Date Reported 1/17/2017

8809 Washington St. NE Suite 150
Albuquerque, NM 87113

Radionuclides - Total
01/03/2017 1103Radium 226 1.4 pCi/g EPA 901.1 Mod. MB0.2

01/03/2017 1103Radium 226 Precision (±) 0.2 pCi/g EPA 901.1 Mod. MB

Qualifiers: 

Page 12 of 83
Wade Nieuwsma, Assistant Laboratory Manager

Reviewed by:

These results apply only to the samples tested. RL - Reporting Limit

B Analyte detected in the associated Method Blank C Calculated Value
E Value above quantitation range H Holding times for preparation or analysis exceeded
J Analyte detected below quantitation limits L Analyzed by another laboratory
M Value exceeds Monthly Ave or MCL or is less than LCL ND Not Detected at the Reporting Limit
O Outside the Range of Dilutions S Spike Recovery outside accepted recovery limits
X Matrix Effect
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S1611422002 



Comments

Analyses Result QualUnits Date Analyzed/InitRL Method

Sample Analysis Report

1673 Terra Avenue,   Sheridan, Wyoming 82801  ph: (307) 672-8945
Inter-Mountain Labs

Your Environmental Monitoring Partner

Company: Dawn Mining Company

ProjectName: Midnite Mine Remedial Action
Lab ID: S1611422-013
ClientSample ID: P1R1-13-0015-SOI-DIS-01
COC: WEB

WorkOrder: S1611422
CollectionDate: 11/16/2016
DateReceived: 11/23/2016 12:20:00 PM
FieldSampler: RW
Matrix: Soil

Report ID S1611422001
Date Reported 1/17/2017

8809 Washington St. NE Suite 150
Albuquerque, NM 87113

Metals - Total
12/12/2016 1519Uranium 37.7 mg/Kg 6020A MS0.05

Radionuclides - Total
01/12/2017 1051Lead 210 6.2 pCi/g EPA 909.0 Mod. MB1.35

01/12/2017 1051Lead 210 Precision (±) 0.6 pCi/g EPA 909.0 Mod. MB

01/03/2017 1227Radium 226 5.8 pCi/g EPA 901.1 Mod. MB0.2

01/03/2017 1227Radium 226 Precision (±) 0.3 pCi/g EPA 901.1 Mod. MB

Qualifiers: 

Page 13 of 83
Wade Nieuwsma, Assistant Laboratory Manager

Reviewed by:

These results apply only to the samples tested. RL - Reporting Limit

B Analyte detected in the associated Method Blank C Calculated Value
E Value above quantitation range H Holding times for preparation or analysis exceeded
J Analyte detected below quantitation limits L Analyzed by another laboratory
M Value exceeds Monthly Ave or MCL or is less than LCL ND Not Detected at the Reporting Limit
O Outside the Range of Dilutions S Spike Recovery outside accepted recovery limits
X Matrix Effect

 
Page 15 of 513

 
S1611422002 



Comments

Analyses Result QualUnits Date Analyzed/InitRL Method

Sample Analysis Report

1673 Terra Avenue,   Sheridan, Wyoming 82801  ph: (307) 672-8945
Inter-Mountain Labs

Your Environmental Monitoring Partner

Company: Dawn Mining Company

ProjectName: Midnite Mine Remedial Action
Lab ID: S1611422-014
ClientSample ID: P1R1-14-0015-SOI-DIS-01
COC: WEB

WorkOrder: S1611422
CollectionDate: 11/16/2016
DateReceived: 11/23/2016 12:20:00 PM
FieldSampler: RW
Matrix: Soil

Report ID S1611422001
Date Reported 1/17/2017

8809 Washington St. NE Suite 150
Albuquerque, NM 87113

Metals - Total
12/12/2016 1525Uranium 2.77 mg/Kg 6020A MS0.05

Radionuclides - Total
01/12/2017 1051Lead 210 2.0 pCi/g EPA 909.0 Mod. MB1.35

01/12/2017 1051Lead 210 Precision (±) 0.5 pCi/g EPA 909.0 Mod. MB

01/03/2017 1626Radium 226 1.4 pCi/g EPA 901.1 Mod. MB0.2

01/03/2017 1626Radium 226 Precision (±) 0.2 pCi/g EPA 901.1 Mod. MB

Qualifiers: 

Page 14 of 83
Wade Nieuwsma, Assistant Laboratory Manager

Reviewed by:

These results apply only to the samples tested. RL - Reporting Limit

B Analyte detected in the associated Method Blank C Calculated Value
E Value above quantitation range H Holding times for preparation or analysis exceeded
J Analyte detected below quantitation limits L Analyzed by another laboratory
M Value exceeds Monthly Ave or MCL or is less than LCL ND Not Detected at the Reporting Limit
O Outside the Range of Dilutions S Spike Recovery outside accepted recovery limits
X Matrix Effect

 
Page 16 of 513

 
S1611422002 



Comments

Analyses Result QualUnits Date Analyzed/InitRL Method

Sample Analysis Report

1673 Terra Avenue,   Sheridan, Wyoming 82801  ph: (307) 672-8945
Inter-Mountain Labs

Your Environmental Monitoring Partner

Company: Dawn Mining Company

ProjectName: Midnite Mine Remedial Action
Lab ID: S1611422-015
ClientSample ID: P1R1-15-0015-SOI-DIS-01
COC: WEB

WorkOrder: S1611422
CollectionDate: 11/16/2016
DateReceived: 11/23/2016 12:20:00 PM
FieldSampler: RW
Matrix: Soil

Report ID S1611422001
Date Reported 1/17/2017

8809 Washington St. NE Suite 150
Albuquerque, NM 87113

Metals - Total
12/12/2016 1530Uranium 2.43 mg/Kg 6020A MS0.05

Radionuclides - Total
01/12/2017 1051Lead 210 3.1 pCi/g EPA 909.0 Mod. MB1.35

01/12/2017 1051Lead 210 Precision (±) 0.5 pCi/g EPA 909.0 Mod. MB

01/04/2017 806Radium 226 1.6 pCi/g EPA 901.1 Mod. MB0.2

01/04/2017 806Radium 226 Precision (±) 0.2 pCi/g EPA 901.1 Mod. MB

Qualifiers: 

Page 15 of 83
Wade Nieuwsma, Assistant Laboratory Manager

Reviewed by:

These results apply only to the samples tested. RL - Reporting Limit

B Analyte detected in the associated Method Blank C Calculated Value
E Value above quantitation range H Holding times for preparation or analysis exceeded
J Analyte detected below quantitation limits L Analyzed by another laboratory
M Value exceeds Monthly Ave or MCL or is less than LCL ND Not Detected at the Reporting Limit
O Outside the Range of Dilutions S Spike Recovery outside accepted recovery limits
X Matrix Effect

 
Page 17 of 513

 
S1611422002 



Comments

Analyses Result QualUnits Date Analyzed/InitRL Method

Sample Analysis Report

1673 Terra Avenue,   Sheridan, Wyoming 82801  ph: (307) 672-8945
Inter-Mountain Labs

Your Environmental Monitoring Partner

Company: Dawn Mining Company

ProjectName: Midnite Mine Remedial Action
Lab ID: S1611422-016
ClientSample ID: P1R1-16-0015-SOI-DIS-01
COC: WEB

WorkOrder: S1611422
CollectionDate: 11/16/2016
DateReceived: 11/23/2016 12:20:00 PM
FieldSampler: RW
Matrix: Soil

Report ID S1611422001
Date Reported 1/17/2017

8809 Washington St. NE Suite 150
Albuquerque, NM 87113

Radionuclides - Total
01/04/2017 922Radium 226 1.5 pCi/g EPA 901.1 Mod. MB0.2

01/04/2017 922Radium 226 Precision (±) 0.2 pCi/g EPA 901.1 Mod. MB

Qualifiers: 

Page 16 of 83
Wade Nieuwsma, Assistant Laboratory Manager

Reviewed by:

These results apply only to the samples tested. RL - Reporting Limit

B Analyte detected in the associated Method Blank C Calculated Value
E Value above quantitation range H Holding times for preparation or analysis exceeded
J Analyte detected below quantitation limits L Analyzed by another laboratory
M Value exceeds Monthly Ave or MCL or is less than LCL ND Not Detected at the Reporting Limit
O Outside the Range of Dilutions S Spike Recovery outside accepted recovery limits
X Matrix Effect

 
Page 18 of 513

 
S1611422002 



Comments

Analyses Result QualUnits Date Analyzed/InitRL Method

Sample Analysis Report

1673 Terra Avenue,   Sheridan, Wyoming 82801  ph: (307) 672-8945
Inter-Mountain Labs

Your Environmental Monitoring Partner

Company: Dawn Mining Company

ProjectName: Midnite Mine Remedial Action
Lab ID: S1611422-017
ClientSample ID: P1R1-17-0015-SOI-DIS-01
COC: WEB

WorkOrder: S1611422
CollectionDate: 11/16/2016
DateReceived: 11/23/2016 12:20:00 PM
FieldSampler: RW
Matrix: Soil

Report ID S1611422001
Date Reported 1/17/2017

8809 Washington St. NE Suite 150
Albuquerque, NM 87113

Radionuclides - Total
01/04/2017 1041Radium 226 2.0 pCi/g EPA 901.1 Mod. MB0.2

01/04/2017 1041Radium 226 Precision (±) 0.2 pCi/g EPA 901.1 Mod. MB

Qualifiers: 

Page 17 of 83
Wade Nieuwsma, Assistant Laboratory Manager

Reviewed by:

These results apply only to the samples tested. RL - Reporting Limit

B Analyte detected in the associated Method Blank C Calculated Value
E Value above quantitation range H Holding times for preparation or analysis exceeded
J Analyte detected below quantitation limits L Analyzed by another laboratory
M Value exceeds Monthly Ave or MCL or is less than LCL ND Not Detected at the Reporting Limit
O Outside the Range of Dilutions S Spike Recovery outside accepted recovery limits
X Matrix Effect

 
Page 19 of 513

 
S1611422002 



Comments

Analyses Result QualUnits Date Analyzed/InitRL Method

Sample Analysis Report

1673 Terra Avenue,   Sheridan, Wyoming 82801  ph: (307) 672-8945
Inter-Mountain Labs

Your Environmental Monitoring Partner

Company: Dawn Mining Company

ProjectName: Midnite Mine Remedial Action
Lab ID: S1611422-018
ClientSample ID: P1R1-18-0015-SOI-DIS-01
COC: WEB

WorkOrder: S1611422
CollectionDate: 11/16/2016
DateReceived: 11/23/2016 12:20:00 PM
FieldSampler: RW
Matrix: Soil

Report ID S1611422001
Date Reported 1/17/2017

8809 Washington St. NE Suite 150
Albuquerque, NM 87113

Radionuclides - Total
01/04/2017 1422Radium 226 1.3 pCi/g EPA 901.1 Mod. MB0.2

01/04/2017 1422Radium 226 Precision (±) 0.2 pCi/g EPA 901.1 Mod. MB

Qualifiers: 

Page 18 of 83
Wade Nieuwsma, Assistant Laboratory Manager

Reviewed by:

These results apply only to the samples tested. RL - Reporting Limit

B Analyte detected in the associated Method Blank C Calculated Value
E Value above quantitation range H Holding times for preparation or analysis exceeded
J Analyte detected below quantitation limits L Analyzed by another laboratory
M Value exceeds Monthly Ave or MCL or is less than LCL ND Not Detected at the Reporting Limit
O Outside the Range of Dilutions S Spike Recovery outside accepted recovery limits
X Matrix Effect

 
Page 20 of 513

 
S1611422002 



Comments

Analyses Result QualUnits Date Analyzed/InitRL Method

Sample Analysis Report

1673 Terra Avenue,   Sheridan, Wyoming 82801  ph: (307) 672-8945
Inter-Mountain Labs

Your Environmental Monitoring Partner

Company: Dawn Mining Company

ProjectName: Midnite Mine Remedial Action
Lab ID: S1611422-019
ClientSample ID: P1R1-19-0015-SOI-DIS-01
COC: WEB

WorkOrder: S1611422
CollectionDate: 11/16/2016
DateReceived: 11/23/2016 12:20:00 PM
FieldSampler: RW
Matrix: Soil

Report ID S1611422001
Date Reported 1/17/2017

8809 Washington St. NE Suite 150
Albuquerque, NM 87113

Metals - Total
12/12/2016 1536Uranium 2.67 mg/Kg 6020A MS0.05

Radionuclides - Total
01/12/2017 1051Lead 210 2.3 pCi/g EPA 909.0 Mod. MB1.35

01/12/2017 1051Lead 210 Precision (±) 0.4 pCi/g EPA 909.0 Mod. MB

01/04/2017 1542Radium 226 1.4 pCi/g EPA 901.1 Mod. MB0.2

01/04/2017 1542Radium 226 Precision (±) 0.2 pCi/g EPA 901.1 Mod. MB

Qualifiers: 

Page 19 of 83
Wade Nieuwsma, Assistant Laboratory Manager

Reviewed by:

These results apply only to the samples tested. RL - Reporting Limit

B Analyte detected in the associated Method Blank C Calculated Value
E Value above quantitation range H Holding times for preparation or analysis exceeded
J Analyte detected below quantitation limits L Analyzed by another laboratory
M Value exceeds Monthly Ave or MCL or is less than LCL ND Not Detected at the Reporting Limit
O Outside the Range of Dilutions S Spike Recovery outside accepted recovery limits
X Matrix Effect

 
Page 21 of 513

 
S1611422002 



Comments

Analyses Result QualUnits Date Analyzed/InitRL Method

Sample Analysis Report

1673 Terra Avenue,   Sheridan, Wyoming 82801  ph: (307) 672-8945
Inter-Mountain Labs

Your Environmental Monitoring Partner

Company: Dawn Mining Company

ProjectName: Midnite Mine Remedial Action
Lab ID: S1611422-020
ClientSample ID: P1R1-20-0015-SOI-DIS-01
COC: WEB

WorkOrder: S1611422
CollectionDate: 11/17/2016
DateReceived: 11/23/2016 12:20:00 PM
FieldSampler: RW
Matrix: Soil

Report ID S1611422002
Date Reported 6/19/2017

(Replaces S1611422001)
8809 Washington St. NE Suite 150
Albuquerque, NM 87113

Metals - Total
12/12/2016 1542Uranium 3.95 mg/Kg 6020A MS0.0500

Radionuclides - Total
01/12/2017 1457Lead 210 1.1 JpCi/g EPA 909.0 Mod. MB1.35

01/12/2017 1457Lead 210 Precision (±) 0.3 JpCi/g EPA 909.0 Mod. MB

01/04/2017 2221Radium 226 3.0 pCi/g EPA 901.1 Mod. MB0.200

01/04/2017 2221Radium 226 Precision (±) 0.3 pCi/g EPA 901.1 Mod. MB

Qualifiers: 

Page 20 of 83
Wade Nieuwsma, Assistant Laboratory Manager

Reviewed by:

These results apply only to the samples tested. RL - Reporting Limit

B Analyte detected in the associated Method Blank C Calculated Value
E Value above quantitation range G Analyzed at IML Gillette laboratory
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits
L Analyzed by another laboratory M Value exceeds Monthly Ave or MCL or is less than LCL

ND Not Detected at the Reporting Limit O Outside the Range of Dilutions
S Spike Recovery outside accepted recovery limits X Matrix Effect

 
Page 22 of 513

 
S1611422002 



Comments

Analyses Result QualUnits Date Analyzed/InitRL Method

Sample Analysis Report

1673 Terra Avenue,   Sheridan, Wyoming 82801  ph: (307) 672-8945
Inter-Mountain Labs

Your Environmental Monitoring Partner

Company: Dawn Mining Company

ProjectName: Midnite Mine Remedial Action
Lab ID: S1611422-021
ClientSample ID: P1R1-20-0015-SOI-DIS-02
COC: WEB

WorkOrder: S1611422
CollectionDate: 11/17/2016
DateReceived: 11/23/2016 12:20:00 PM
FieldSampler: RW
Matrix: Soil

Report ID S1611422001
Date Reported 1/17/2017

8809 Washington St. NE Suite 150
Albuquerque, NM 87113

Metals - Total
12/12/2016 1548Uranium 4.53 mg/Kg 6020A MS0.05

Radionuclides - Total
01/12/2017 1457Lead 210 1.7 pCi/g EPA 909.0 Mod. MB1.35

01/12/2017 1457Lead 210 Precision (±) 0.3 pCi/g EPA 909.0 Mod. MB

01/05/2017 1645Radium 226 2.8 pCi/g EPA 901.1 Mod. MB0.2

01/05/2017 1645Radium 226 Precision (±) 0.2 pCi/g EPA 901.1 Mod. MB

Qualifiers: 

Page 21 of 83
Wade Nieuwsma, Assistant Laboratory Manager

Reviewed by:

These results apply only to the samples tested. RL - Reporting Limit

B Analyte detected in the associated Method Blank C Calculated Value
E Value above quantitation range H Holding times for preparation or analysis exceeded
J Analyte detected below quantitation limits L Analyzed by another laboratory
M Value exceeds Monthly Ave or MCL or is less than LCL ND Not Detected at the Reporting Limit
O Outside the Range of Dilutions S Spike Recovery outside accepted recovery limits
X Matrix Effect

 
Page 23 of 513

 
S1611422002 



Comments

Analyses Result QualUnits Date Analyzed/InitRL Method

Sample Analysis Report

1673 Terra Avenue,   Sheridan, Wyoming 82801  ph: (307) 672-8945
Inter-Mountain Labs

Your Environmental Monitoring Partner

Company: Dawn Mining Company

ProjectName: Midnite Mine Remedial Action
Lab ID: S1611422-022
ClientSample ID: P1R1-21-0015-SOI-DIS-01
COC: WEB

WorkOrder: S1611422
CollectionDate: 11/17/2016
DateReceived: 11/23/2016 12:20:00 PM
FieldSampler: RW
Matrix: Soil

Report ID S1611422001
Date Reported 1/17/2017

8809 Washington St. NE Suite 150
Albuquerque, NM 87113

Radionuclides - Total
01/05/2017 1801Radium 226 1.5 pCi/g EPA 901.1 Mod. MB0.2

01/05/2017 1801Radium 226 Precision (±) 0.2 pCi/g EPA 901.1 Mod. MB

Qualifiers: 

Page 22 of 83
Wade Nieuwsma, Assistant Laboratory Manager

Reviewed by:

These results apply only to the samples tested. RL - Reporting Limit

B Analyte detected in the associated Method Blank C Calculated Value
E Value above quantitation range H Holding times for preparation or analysis exceeded
J Analyte detected below quantitation limits L Analyzed by another laboratory
M Value exceeds Monthly Ave or MCL or is less than LCL ND Not Detected at the Reporting Limit
O Outside the Range of Dilutions S Spike Recovery outside accepted recovery limits
X Matrix Effect

 
Page 24 of 513

 
S1611422002 



Comments

Analyses Result QualUnits Date Analyzed/InitRL Method

Sample Analysis Report

1673 Terra Avenue,   Sheridan, Wyoming 82801  ph: (307) 672-8945
Inter-Mountain Labs

Your Environmental Monitoring Partner

Company: Dawn Mining Company

ProjectName: Midnite Mine Remedial Action
Lab ID: S1611422-023
ClientSample ID: P1R1-22-0015-SOI-DIS-01
COC: WEB

WorkOrder: S1611422
CollectionDate: 11/17/2016
DateReceived: 11/23/2016 12:20:00 PM
FieldSampler: RW
Matrix: Soil

Report ID S1611422001
Date Reported 1/17/2017

8809 Washington St. NE Suite 150
Albuquerque, NM 87113

Radionuclides - Total
01/05/2017 1918Radium 226 1.9 pCi/g EPA 901.1 Mod. MB0.2

01/05/2017 1918Radium 226 Precision (±) 0.2 pCi/g EPA 901.1 Mod. MB

Qualifiers: 

Page 23 of 83
Wade Nieuwsma, Assistant Laboratory Manager

Reviewed by:

These results apply only to the samples tested. RL - Reporting Limit

B Analyte detected in the associated Method Blank C Calculated Value
E Value above quantitation range H Holding times for preparation or analysis exceeded
J Analyte detected below quantitation limits L Analyzed by another laboratory
M Value exceeds Monthly Ave or MCL or is less than LCL ND Not Detected at the Reporting Limit
O Outside the Range of Dilutions S Spike Recovery outside accepted recovery limits
X Matrix Effect

 
Page 25 of 513

 
S1611422002 



Comments

Analyses Result QualUnits Date Analyzed/InitRL Method

Sample Analysis Report

1673 Terra Avenue,   Sheridan, Wyoming 82801  ph: (307) 672-8945
Inter-Mountain Labs

Your Environmental Monitoring Partner

Company: Dawn Mining Company

ProjectName: Midnite Mine Remedial Action
Lab ID: S1611422-024
ClientSample ID: P1R1-23-0015-SOI-DIS-01
COC: WEB

WorkOrder: S1611422
CollectionDate: 11/17/2016
DateReceived: 11/23/2016 12:20:00 PM
FieldSampler: RW
Matrix: Soil

Report ID S1611422001
Date Reported 1/17/2017

8809 Washington St. NE Suite 150
Albuquerque, NM 87113

Radionuclides - Total
01/05/2017 2034Radium 226 1.8 pCi/g EPA 901.1 Mod. MB0.2

01/05/2017 2034Radium 226 Precision (±) 0.2 pCi/g EPA 901.1 Mod. MB

Qualifiers: 

Page 24 of 83
Wade Nieuwsma, Assistant Laboratory Manager

Reviewed by:

These results apply only to the samples tested. RL - Reporting Limit

B Analyte detected in the associated Method Blank C Calculated Value
E Value above quantitation range H Holding times for preparation or analysis exceeded
J Analyte detected below quantitation limits L Analyzed by another laboratory
M Value exceeds Monthly Ave or MCL or is less than LCL ND Not Detected at the Reporting Limit
O Outside the Range of Dilutions S Spike Recovery outside accepted recovery limits
X Matrix Effect

 
Page 26 of 513

 
S1611422002 



Comments

Analyses Result QualUnits Date Analyzed/InitRL Method

Sample Analysis Report

1673 Terra Avenue,   Sheridan, Wyoming 82801  ph: (307) 672-8945
Inter-Mountain Labs

Your Environmental Monitoring Partner

Company: Dawn Mining Company

ProjectName: Midnite Mine Remedial Action
Lab ID: S1611422-025
ClientSample ID: P1R1-24-0015-SOI-DIS-01
COC: WEB

WorkOrder: S1611422
CollectionDate: 11/17/2016
DateReceived: 11/23/2016 12:20:00 PM
FieldSampler: RW
Matrix: Soil

Report ID S1611422001
Date Reported 1/17/2017

8809 Washington St. NE Suite 150
Albuquerque, NM 87113

Radionuclides - Total
01/05/2017 2151Radium 226 2.0 pCi/g EPA 901.1 Mod. MB0.2

01/05/2017 2151Radium 226 Precision (±) 0.2 pCi/g EPA 901.1 Mod. MB

Qualifiers: 

Page 25 of 83
Wade Nieuwsma, Assistant Laboratory Manager

Reviewed by:

These results apply only to the samples tested. RL - Reporting Limit

B Analyte detected in the associated Method Blank C Calculated Value
E Value above quantitation range H Holding times for preparation or analysis exceeded
J Analyte detected below quantitation limits L Analyzed by another laboratory
M Value exceeds Monthly Ave or MCL or is less than LCL ND Not Detected at the Reporting Limit
O Outside the Range of Dilutions S Spike Recovery outside accepted recovery limits
X Matrix Effect

 
Page 27 of 513

 
S1611422002 



Comments

Analyses Result QualUnits Date Analyzed/InitRL Method

Sample Analysis Report

1673 Terra Avenue,   Sheridan, Wyoming 82801  ph: (307) 672-8945
Inter-Mountain Labs

Your Environmental Monitoring Partner

Company: Dawn Mining Company

ProjectName: Midnite Mine Remedial Action
Lab ID: S1611422-026
ClientSample ID: P1R1-25-0015-SOI-DIS-01
COC: WEB

WorkOrder: S1611422
CollectionDate: 11/17/2016
DateReceived: 11/23/2016 12:20:00 PM
FieldSampler: RW
Matrix: Soil

Report ID S1611422001
Date Reported 1/17/2017

8809 Washington St. NE Suite 150
Albuquerque, NM 87113

Metals - Total
12/12/2016 1553Uranium 6.00 mg/Kg 6020A MS0.05

Radionuclides - Total
01/12/2017 1457Lead 210 1.5 pCi/g EPA 909.0 Mod. MB1.35

01/12/2017 1457Lead 210 Precision (±) 0.4 pCi/g EPA 909.0 Mod. MB

01/05/2017 2307Radium 226 2.3 pCi/g EPA 901.1 Mod. MB0.2

01/05/2017 2307Radium 226 Precision (±) 0.2 pCi/g EPA 901.1 Mod. MB

Qualifiers: 

Page 26 of 83
Wade Nieuwsma, Assistant Laboratory Manager

Reviewed by:

These results apply only to the samples tested. RL - Reporting Limit

B Analyte detected in the associated Method Blank C Calculated Value
E Value above quantitation range H Holding times for preparation or analysis exceeded
J Analyte detected below quantitation limits L Analyzed by another laboratory
M Value exceeds Monthly Ave or MCL or is less than LCL ND Not Detected at the Reporting Limit
O Outside the Range of Dilutions S Spike Recovery outside accepted recovery limits
X Matrix Effect

 
Page 28 of 513

 
S1611422002 



Comments

Analyses Result QualUnits Date Analyzed/InitRL Method

Sample Analysis Report

1673 Terra Avenue,   Sheridan, Wyoming 82801  ph: (307) 672-8945
Inter-Mountain Labs

Your Environmental Monitoring Partner

Company: Dawn Mining Company

ProjectName: Midnite Mine Remedial Action
Lab ID: S1611422-027
ClientSample ID: P1R1-26-0015-SOI-DIS-01
COC: WEB

WorkOrder: S1611422
CollectionDate: 11/17/2016
DateReceived: 11/23/2016 12:20:00 PM
FieldSampler: RW
Matrix: Soil

Report ID S1611422001
Date Reported 1/17/2017

8809 Washington St. NE Suite 150
Albuquerque, NM 87113

Metals - Total
12/12/2016 1611Uranium 2.77 mg/Kg 6020A MS0.05

Radionuclides - Total
01/12/2017 1457Lead 210 2.1 pCi/g EPA 909.0 Mod. MB1.35

01/12/2017 1457Lead 210 Precision (±) 0.4 pCi/g EPA 909.0 Mod. MB

01/06/2017 023Radium 226 1.6 pCi/g EPA 901.1 Mod. MB0.2

01/06/2017 023Radium 226 Precision (±) 0.2 pCi/g EPA 901.1 Mod. MB

Qualifiers: 

Page 27 of 83
Wade Nieuwsma, Assistant Laboratory Manager

Reviewed by:

These results apply only to the samples tested. RL - Reporting Limit

B Analyte detected in the associated Method Blank C Calculated Value
E Value above quantitation range H Holding times for preparation or analysis exceeded
J Analyte detected below quantitation limits L Analyzed by another laboratory
M Value exceeds Monthly Ave or MCL or is less than LCL ND Not Detected at the Reporting Limit
O Outside the Range of Dilutions S Spike Recovery outside accepted recovery limits
X Matrix Effect

 
Page 29 of 513

 
S1611422002 



Comments

Analyses Result QualUnits Date Analyzed/InitRL Method

Sample Analysis Report

1673 Terra Avenue,   Sheridan, Wyoming 82801  ph: (307) 672-8945
Inter-Mountain Labs

Your Environmental Monitoring Partner

Company: Dawn Mining Company

ProjectName: Midnite Mine Remedial Action
Lab ID: S1611422-028
ClientSample ID: P1R1-27-0015-SOI-DIS-01
COC: WEB

WorkOrder: S1611422
CollectionDate: 11/17/2016
DateReceived: 11/23/2016 12:20:00 PM
FieldSampler: RW
Matrix: Soil

Report ID S1611422001
Date Reported 1/17/2017

8809 Washington St. NE Suite 150
Albuquerque, NM 87113

Metals - Total
12/12/2016 1616Uranium 3.39 mg/Kg 6020A MS0.05

Radionuclides - Total
01/12/2017 1457Lead 210 2.1 pCi/g EPA 909.0 Mod. MB1.35

01/12/2017 1457Lead 210 Precision (±) 0.4 pCi/g EPA 909.0 Mod. MB

01/06/2017 139Radium 226 1.7 pCi/g EPA 901.1 Mod. MB0.2

01/06/2017 139Radium 226 Precision (±) 0.2 pCi/g EPA 901.1 Mod. MB

Qualifiers: 

Page 28 of 83
Wade Nieuwsma, Assistant Laboratory Manager

Reviewed by:

These results apply only to the samples tested. RL - Reporting Limit

B Analyte detected in the associated Method Blank C Calculated Value
E Value above quantitation range H Holding times for preparation or analysis exceeded
J Analyte detected below quantitation limits L Analyzed by another laboratory
M Value exceeds Monthly Ave or MCL or is less than LCL ND Not Detected at the Reporting Limit
O Outside the Range of Dilutions S Spike Recovery outside accepted recovery limits
X Matrix Effect

 
Page 30 of 513

 
S1611422002 



Comments

Analyses Result QualUnits Date Analyzed/InitRL Method

Sample Analysis Report

1673 Terra Avenue,   Sheridan, Wyoming 82801  ph: (307) 672-8945
Inter-Mountain Labs

Your Environmental Monitoring Partner

Company: Dawn Mining Company

ProjectName: Midnite Mine Remedial Action
Lab ID: S1611422-029
ClientSample ID: P1R1-28-0015-SOI-DIS-01
COC: WEB

WorkOrder: S1611422
CollectionDate: 11/17/2016
DateReceived: 11/23/2016 12:20:00 PM
FieldSampler: RW
Matrix: Soil

Report ID S1611422001
Date Reported 1/17/2017

8809 Washington St. NE Suite 150
Albuquerque, NM 87113

Radionuclides - Total
01/06/2017 256Radium 226 1.8 pCi/g EPA 901.1 Mod. MB0.2

01/06/2017 256Radium 226 Precision (±) 0.2 pCi/g EPA 901.1 Mod. MB

Qualifiers: 

Page 29 of 83
Wade Nieuwsma, Assistant Laboratory Manager

Reviewed by:

These results apply only to the samples tested. RL - Reporting Limit

B Analyte detected in the associated Method Blank C Calculated Value
E Value above quantitation range H Holding times for preparation or analysis exceeded
J Analyte detected below quantitation limits L Analyzed by another laboratory
M Value exceeds Monthly Ave or MCL or is less than LCL ND Not Detected at the Reporting Limit
O Outside the Range of Dilutions S Spike Recovery outside accepted recovery limits
X Matrix Effect

 
Page 31 of 513

 
S1611422002 



Comments

Analyses Result QualUnits Date Analyzed/InitRL Method

Sample Analysis Report

1673 Terra Avenue,   Sheridan, Wyoming 82801  ph: (307) 672-8945
Inter-Mountain Labs

Your Environmental Monitoring Partner

Company: Dawn Mining Company

ProjectName: Midnite Mine Remedial Action
Lab ID: S1611422-030
ClientSample ID: P1R1-29-0015-SOI-DIS-01
COC: WEB

WorkOrder: S1611422
CollectionDate: 11/17/2016
DateReceived: 11/23/2016 12:20:00 PM
FieldSampler: RW
Matrix: Soil

Report ID S1611422001
Date Reported 1/17/2017

8809 Washington St. NE Suite 150
Albuquerque, NM 87113

Radionuclides - Total
01/06/2017 412Radium 226 2.0 pCi/g EPA 901.1 Mod. MB0.2

01/06/2017 412Radium 226 Precision (±) 0.2 pCi/g EPA 901.1 Mod. MB

Qualifiers: 

Page 30 of 83
Wade Nieuwsma, Assistant Laboratory Manager

Reviewed by:

These results apply only to the samples tested. RL - Reporting Limit

B Analyte detected in the associated Method Blank C Calculated Value
E Value above quantitation range H Holding times for preparation or analysis exceeded
J Analyte detected below quantitation limits L Analyzed by another laboratory
M Value exceeds Monthly Ave or MCL or is less than LCL ND Not Detected at the Reporting Limit
O Outside the Range of Dilutions S Spike Recovery outside accepted recovery limits
X Matrix Effect

 
Page 32 of 513

 
S1611422002 



Comments

Analyses Result QualUnits Date Analyzed/InitRL Method

Sample Analysis Report

1673 Terra Avenue,   Sheridan, Wyoming 82801  ph: (307) 672-8945
Inter-Mountain Labs

Your Environmental Monitoring Partner

Company: Dawn Mining Company

ProjectName: Midnite Mine Remedial Action
Lab ID: S1611422-031
ClientSample ID: P1R1-30-0015-SOI-DIS-01
COC: WEB

WorkOrder: S1611422
CollectionDate: 11/16/2016
DateReceived: 11/23/2016 12:20:00 PM
FieldSampler: RW
Matrix: Soil

Report ID S1611422002
Date Reported 6/19/2017

(Replaces S1611422001)
8809 Washington St. NE Suite 150
Albuquerque, NM 87113

Metals - Total
12/12/2016 1628Uranium 3.36 mg/Kg 6020A MS0.0500

Radionuclides - Total
01/12/2017 1457Lead 210 1.0 JpCi/g EPA 909.0 Mod. MB1.35

01/12/2017 1457Lead 210 Precision (±) 0.4 JpCi/g EPA 909.0 Mod. MB

01/06/2017 529Radium 226 1.8 pCi/g EPA 901.1 Mod. MB0.200

01/06/2017 529Radium 226 Precision (±) 0.2 pCi/g EPA 901.1 Mod. MB

Qualifiers: 

Page 31 of 83
Wade Nieuwsma, Assistant Laboratory Manager

Reviewed by:

These results apply only to the samples tested. RL - Reporting Limit

B Analyte detected in the associated Method Blank C Calculated Value
E Value above quantitation range G Analyzed at IML Gillette laboratory
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits
L Analyzed by another laboratory M Value exceeds Monthly Ave or MCL or is less than LCL

ND Not Detected at the Reporting Limit O Outside the Range of Dilutions
S Spike Recovery outside accepted recovery limits X Matrix Effect

 
Page 33 of 513

 
S1611422002 



Comments

Analyses Result QualUnits Date Analyzed/InitRL Method

Sample Analysis Report

1673 Terra Avenue,   Sheridan, Wyoming 82801  ph: (307) 672-8945
Inter-Mountain Labs

Your Environmental Monitoring Partner

Company: Dawn Mining Company

ProjectName: Midnite Mine Remedial Action
Lab ID: S1611422-032
ClientSample ID: P1R1-30-0015-SOI-DIS-02
COC: WEB

WorkOrder: S1611422
CollectionDate: 11/16/2016
DateReceived: 11/23/2016 12:20:00 PM
FieldSampler: RW
Matrix: Soil

Report ID S1611422001
Date Reported 1/17/2017

8809 Washington St. NE Suite 150
Albuquerque, NM 87113

Metals - Total
12/12/2016 1720Uranium 2.76 mg/Kg 6020A MS0.05

Radionuclides - Total
01/12/2017 1457Lead 210 1.7 pCi/g EPA 909.0 Mod. MB1.35

01/12/2017 1457Lead 210 Precision (±) 0.6 pCi/g EPA 909.0 Mod. MB

01/06/2017 645Radium 226 2.0 pCi/g EPA 901.1 Mod. MB0.2

01/06/2017 645Radium 226 Precision (±) 0.2 pCi/g EPA 901.1 Mod. MB

Qualifiers: 

Page 32 of 83
Wade Nieuwsma, Assistant Laboratory Manager

Reviewed by:

These results apply only to the samples tested. RL - Reporting Limit

B Analyte detected in the associated Method Blank C Calculated Value
E Value above quantitation range H Holding times for preparation or analysis exceeded
J Analyte detected below quantitation limits L Analyzed by another laboratory
M Value exceeds Monthly Ave or MCL or is less than LCL ND Not Detected at the Reporting Limit
O Outside the Range of Dilutions S Spike Recovery outside accepted recovery limits
X Matrix Effect

 
Page 34 of 513

 
S1611422002 



Comments

Analyses Result QualUnits Date Analyzed/InitRL Method

Sample Analysis Report

1673 Terra Avenue,   Sheridan, Wyoming 82801  ph: (307) 672-8945
Inter-Mountain Labs

Your Environmental Monitoring Partner

Company: Dawn Mining Company

ProjectName: Midnite Mine Remedial Action
Lab ID: S1611422-033
ClientSample ID: P1R1-31-0015-SOI-DIS-01
COC: WEB

WorkOrder: S1611422
CollectionDate: 11/17/2016
DateReceived: 11/23/2016 12:20:00 PM
FieldSampler: RW
Matrix: Soil

Report ID S1611422001
Date Reported 1/17/2017

8809 Washington St. NE Suite 150
Albuquerque, NM 87113

Radionuclides - Total
01/06/2017 802Radium 226 2.3 pCi/g EPA 901.1 Mod. MB0.2

01/06/2017 802Radium 226 Precision (±) 0.2 pCi/g EPA 901.1 Mod. MB

Qualifiers: 

Page 33 of 83
Wade Nieuwsma, Assistant Laboratory Manager

Reviewed by:

These results apply only to the samples tested. RL - Reporting Limit

B Analyte detected in the associated Method Blank C Calculated Value
E Value above quantitation range H Holding times for preparation or analysis exceeded
J Analyte detected below quantitation limits L Analyzed by another laboratory
M Value exceeds Monthly Ave or MCL or is less than LCL ND Not Detected at the Reporting Limit
O Outside the Range of Dilutions S Spike Recovery outside accepted recovery limits
X Matrix Effect

 
Page 35 of 513

 
S1611422002 



Comments

Analyses Result QualUnits Date Analyzed/InitRL Method

Sample Analysis Report

1673 Terra Avenue,   Sheridan, Wyoming 82801  ph: (307) 672-8945
Inter-Mountain Labs

Your Environmental Monitoring Partner

Company: Dawn Mining Company

ProjectName: Midnite Mine Remedial Action
Lab ID: S1611422-034
ClientSample ID: P1R1-32-0015-SOI-DIS-01
COC: WEB

WorkOrder: S1611422
CollectionDate: 11/17/2016
DateReceived: 11/23/2016 12:20:00 PM
FieldSampler: RW
Matrix: Soil

Report ID S1611422001
Date Reported 1/17/2017

8809 Washington St. NE Suite 150
Albuquerque, NM 87113

Metals - Total
12/12/2016 1725Uranium 2.36 mg/Kg 6020A MS0.05

Radionuclides - Total
01/12/2017 1457Lead 210 1.5 pCi/g EPA 909.0 Mod. MB1.35

01/12/2017 1457Lead 210 Precision (±) 0.4 pCi/g EPA 909.0 Mod. MB

01/06/2017 918Radium 226 1.4 pCi/g EPA 901.1 Mod. MB0.2

01/06/2017 918Radium 226 Precision (±) 0.2 pCi/g EPA 901.1 Mod. MB

Qualifiers: 

Page 34 of 83
Wade Nieuwsma, Assistant Laboratory Manager

Reviewed by:

These results apply only to the samples tested. RL - Reporting Limit

B Analyte detected in the associated Method Blank C Calculated Value
E Value above quantitation range H Holding times for preparation or analysis exceeded
J Analyte detected below quantitation limits L Analyzed by another laboratory
M Value exceeds Monthly Ave or MCL or is less than LCL ND Not Detected at the Reporting Limit
O Outside the Range of Dilutions S Spike Recovery outside accepted recovery limits
X Matrix Effect

 
Page 36 of 513

 
S1611422002 



Comments

Analyses Result QualUnits Date Analyzed/InitRL Method

Sample Analysis Report

1673 Terra Avenue,   Sheridan, Wyoming 82801  ph: (307) 672-8945
Inter-Mountain Labs

Your Environmental Monitoring Partner

Company: Dawn Mining Company

ProjectName: Midnite Mine Remedial Action
Lab ID: S1611422-035
ClientSample ID: P1R1-33-0015-SOI-DIS-01
COC: WEB

WorkOrder: S1611422
CollectionDate: 11/16/2016
DateReceived: 11/23/2016 12:20:00 PM
FieldSampler: RW
Matrix: Soil

Report ID S1611422001
Date Reported 1/17/2017

8809 Washington St. NE Suite 150
Albuquerque, NM 87113

Radionuclides - Total
01/06/2017 1034Radium 226 1.4 pCi/g EPA 901.1 Mod. MB0.2

01/06/2017 1034Radium 226 Precision (±) 0.2 pCi/g EPA 901.1 Mod. MB

Qualifiers: 

Page 35 of 83
Wade Nieuwsma, Assistant Laboratory Manager

Reviewed by:

These results apply only to the samples tested. RL - Reporting Limit

B Analyte detected in the associated Method Blank C Calculated Value
E Value above quantitation range H Holding times for preparation or analysis exceeded
J Analyte detected below quantitation limits L Analyzed by another laboratory
M Value exceeds Monthly Ave or MCL or is less than LCL ND Not Detected at the Reporting Limit
O Outside the Range of Dilutions S Spike Recovery outside accepted recovery limits
X Matrix Effect

 
Page 37 of 513

 
S1611422002 



Comments

Analyses Result QualUnits Date Analyzed/InitRL Method

Sample Analysis Report

1673 Terra Avenue,   Sheridan, Wyoming 82801  ph: (307) 672-8945
Inter-Mountain Labs

Your Environmental Monitoring Partner

Company: Dawn Mining Company

ProjectName: Midnite Mine Remedial Action
Lab ID: S1611422-036
ClientSample ID: P1R1-34-0015-SOI-DIS-01
COC: WEB

WorkOrder: S1611422
CollectionDate: 11/16/2016
DateReceived: 11/23/2016 12:20:00 PM
FieldSampler: RW
Matrix: Soil

Report ID S1611422001
Date Reported 1/17/2017

8809 Washington St. NE Suite 150
Albuquerque, NM 87113

Radionuclides - Total
01/06/2017 1151Radium 226 2.9 pCi/g EPA 901.1 Mod. MB0.2

01/06/2017 1151Radium 226 Precision (±) 0.2 pCi/g EPA 901.1 Mod. MB

Qualifiers: 

Page 36 of 83
Wade Nieuwsma, Assistant Laboratory Manager

Reviewed by:

These results apply only to the samples tested. RL - Reporting Limit

B Analyte detected in the associated Method Blank C Calculated Value
E Value above quantitation range H Holding times for preparation or analysis exceeded
J Analyte detected below quantitation limits L Analyzed by another laboratory
M Value exceeds Monthly Ave or MCL or is less than LCL ND Not Detected at the Reporting Limit
O Outside the Range of Dilutions S Spike Recovery outside accepted recovery limits
X Matrix Effect

 
Page 38 of 513

 
S1611422002 



Comments

Analyses Result QualUnits Date Analyzed/InitRL Method

Sample Analysis Report

1673 Terra Avenue,   Sheridan, Wyoming 82801  ph: (307) 672-8945
Inter-Mountain Labs

Your Environmental Monitoring Partner

Company: Dawn Mining Company

ProjectName: Midnite Mine Remedial Action
Lab ID: S1611422-037
ClientSample ID: P1R1-35-0015-SOI-DIS-01
COC: WEB

WorkOrder: S1611422
CollectionDate: 11/16/2016
DateReceived: 11/23/2016 12:20:00 PM
FieldSampler: RW
Matrix: Soil

Report ID S1611422001
Date Reported 1/17/2017

8809 Washington St. NE Suite 150
Albuquerque, NM 87113

Metals - Total
12/12/2016 1731Uranium 1.95 mg/Kg 6020A MS0.05

Radionuclides - Total
01/12/2017 1457Lead 210 2.1 pCi/g EPA 909.0 Mod. MB1.35

01/12/2017 1457Lead 210 Precision (±) 0.4 pCi/g EPA 909.0 Mod. MB

01/06/2017 1307Radium 226 1.3 pCi/g EPA 901.1 Mod. MB0.2

01/06/2017 1307Radium 226 Precision (±) 0.2 pCi/g EPA 901.1 Mod. MB

Qualifiers: 

Page 37 of 83
Wade Nieuwsma, Assistant Laboratory Manager

Reviewed by:

These results apply only to the samples tested. RL - Reporting Limit

B Analyte detected in the associated Method Blank C Calculated Value
E Value above quantitation range H Holding times for preparation or analysis exceeded
J Analyte detected below quantitation limits L Analyzed by another laboratory
M Value exceeds Monthly Ave or MCL or is less than LCL ND Not Detected at the Reporting Limit
O Outside the Range of Dilutions S Spike Recovery outside accepted recovery limits
X Matrix Effect

 
Page 39 of 513

 
S1611422002 



Comments

Analyses Result QualUnits Date Analyzed/InitRL Method

Sample Analysis Report

1673 Terra Avenue,   Sheridan, Wyoming 82801  ph: (307) 672-8945
Inter-Mountain Labs

Your Environmental Monitoring Partner

Company: Dawn Mining Company

ProjectName: Midnite Mine Remedial Action
Lab ID: S1611422-038
ClientSample ID: P1R1-36-0015-SOI-DIS-01
COC: WEB

WorkOrder: S1611422
CollectionDate: 11/17/2016
DateReceived: 11/23/2016 12:20:00 PM
FieldSampler: RW
Matrix: Soil

Report ID S1611422001
Date Reported 1/17/2017

8809 Washington St. NE Suite 150
Albuquerque, NM 87113

Radionuclides - Total
01/06/2017 1424Radium 226 2.1 pCi/g EPA 901.1 Mod. MB0.2

01/06/2017 1424Radium 226 Precision (±) 0.2 pCi/g EPA 901.1 Mod. MB

Qualifiers: 

Page 38 of 83
Wade Nieuwsma, Assistant Laboratory Manager

Reviewed by:

These results apply only to the samples tested. RL - Reporting Limit

B Analyte detected in the associated Method Blank C Calculated Value
E Value above quantitation range H Holding times for preparation or analysis exceeded
J Analyte detected below quantitation limits L Analyzed by another laboratory
M Value exceeds Monthly Ave or MCL or is less than LCL ND Not Detected at the Reporting Limit
O Outside the Range of Dilutions S Spike Recovery outside accepted recovery limits
X Matrix Effect

 
Page 40 of 513

 
S1611422002 



Comments

Analyses Result QualUnits Date Analyzed/InitRL Method

Sample Analysis Report

1673 Terra Avenue,   Sheridan, Wyoming 82801  ph: (307) 672-8945
Inter-Mountain Labs

Your Environmental Monitoring Partner

Company: Dawn Mining Company

ProjectName: Midnite Mine Remedial Action
Lab ID: S1611422-039
ClientSample ID: P1R1-37-0015-SOI-DIS-01
COC: WEB

WorkOrder: S1611422
CollectionDate: 11/16/2016
DateReceived: 11/23/2016 12:20:00 PM
FieldSampler: RW
Matrix: Soil

Report ID S1611422001
Date Reported 1/17/2017

8809 Washington St. NE Suite 150
Albuquerque, NM 87113

Radionuclides - Total
01/06/2017 1540Radium 226 2.0 pCi/g EPA 901.1 Mod. MB0.2

01/06/2017 1540Radium 226 Precision (±) 0.2 pCi/g EPA 901.1 Mod. MB

Qualifiers: 

Page 39 of 83
Wade Nieuwsma, Assistant Laboratory Manager

Reviewed by:

These results apply only to the samples tested. RL - Reporting Limit

B Analyte detected in the associated Method Blank C Calculated Value
E Value above quantitation range H Holding times for preparation or analysis exceeded
J Analyte detected below quantitation limits L Analyzed by another laboratory
M Value exceeds Monthly Ave or MCL or is less than LCL ND Not Detected at the Reporting Limit
O Outside the Range of Dilutions S Spike Recovery outside accepted recovery limits
X Matrix Effect

 
Page 41 of 513

 
S1611422002 



Comments

Analyses Result QualUnits Date Analyzed/InitRL Method

Sample Analysis Report

1673 Terra Avenue,   Sheridan, Wyoming 82801  ph: (307) 672-8945
Inter-Mountain Labs

Your Environmental Monitoring Partner

Company: Dawn Mining Company

ProjectName: Midnite Mine Remedial Action
Lab ID: S1611422-040
ClientSample ID: P1R1-38-0015-SOI-DIS-01
COC: WEB

WorkOrder: S1611422
CollectionDate: 11/16/2016
DateReceived: 11/23/2016 12:20:00 PM
FieldSampler: RW
Matrix: Soil

Report ID S1611422001
Date Reported 1/17/2017

8809 Washington St. NE Suite 150
Albuquerque, NM 87113

Radionuclides - Total
01/06/2017 1657Radium 226 3.3 pCi/g EPA 901.1 Mod. MB0.2

01/06/2017 1657Radium 226 Precision (±) 0.3 pCi/g EPA 901.1 Mod. MB

Qualifiers: 

Page 40 of 83
Wade Nieuwsma, Assistant Laboratory Manager

Reviewed by:

These results apply only to the samples tested. RL - Reporting Limit

B Analyte detected in the associated Method Blank C Calculated Value
E Value above quantitation range H Holding times for preparation or analysis exceeded
J Analyte detected below quantitation limits L Analyzed by another laboratory
M Value exceeds Monthly Ave or MCL or is less than LCL ND Not Detected at the Reporting Limit
O Outside the Range of Dilutions S Spike Recovery outside accepted recovery limits
X Matrix Effect

 
Page 42 of 513

 
S1611422002 



Comments

Analyses Result QualUnits Date Analyzed/InitRL Method

Sample Analysis Report

1673 Terra Avenue,   Sheridan, Wyoming 82801  ph: (307) 672-8945
Inter-Mountain Labs

Your Environmental Monitoring Partner

Company: Dawn Mining Company

ProjectName: Midnite Mine Remedial Action
Lab ID: S1611422-041
ClientSample ID: P1R1-39-0015-SOI-DIS-01
COC: WEB

WorkOrder: S1611422
CollectionDate: 11/16/2016
DateReceived: 11/23/2016 12:20:00 PM
FieldSampler: RW
Matrix: Soil

Report ID S1611422001
Date Reported 1/17/2017

8809 Washington St. NE Suite 150
Albuquerque, NM 87113

Radionuclides - Total
01/07/2017 1530Radium 226 3.7 pCi/g EPA 901.1 Mod. MB0.2

01/07/2017 1530Radium 226 Precision (±) 0.3 pCi/g EPA 901.1 Mod. MB

Qualifiers: 

Page 41 of 83
Wade Nieuwsma, Assistant Laboratory Manager

Reviewed by:

These results apply only to the samples tested. RL - Reporting Limit

B Analyte detected in the associated Method Blank C Calculated Value
E Value above quantitation range H Holding times for preparation or analysis exceeded
J Analyte detected below quantitation limits L Analyzed by another laboratory
M Value exceeds Monthly Ave or MCL or is less than LCL ND Not Detected at the Reporting Limit
O Outside the Range of Dilutions S Spike Recovery outside accepted recovery limits
X Matrix Effect

 
Page 43 of 513

 
S1611422002 



Comments

Analyses Result QualUnits Date Analyzed/InitRL Method

Sample Analysis Report

1673 Terra Avenue,   Sheridan, Wyoming 82801  ph: (307) 672-8945
Inter-Mountain Labs

Your Environmental Monitoring Partner

Company: Dawn Mining Company

ProjectName: Midnite Mine Remedial Action
Lab ID: S1611422-042
ClientSample ID: P1R1-40-0015-SOI-DIS-01
COC: WEB

WorkOrder: S1611422
CollectionDate: 11/16/2016
DateReceived: 11/23/2016 12:20:00 PM
FieldSampler: RW
Matrix: Soil

Report ID S1611422001
Date Reported 1/17/2017

8809 Washington St. NE Suite 150
Albuquerque, NM 87113

Radionuclides - Total
01/07/2017 1646Radium 226 2.0 pCi/g EPA 901.1 Mod. MB0.2

01/07/2017 1646Radium 226 Precision (±) 0.2 pCi/g EPA 901.1 Mod. MB

Qualifiers: 

Page 42 of 83
Wade Nieuwsma, Assistant Laboratory Manager

Reviewed by:

These results apply only to the samples tested. RL - Reporting Limit

B Analyte detected in the associated Method Blank C Calculated Value
E Value above quantitation range H Holding times for preparation or analysis exceeded
J Analyte detected below quantitation limits L Analyzed by another laboratory
M Value exceeds Monthly Ave or MCL or is less than LCL ND Not Detected at the Reporting Limit
O Outside the Range of Dilutions S Spike Recovery outside accepted recovery limits
X Matrix Effect

 
Page 44 of 513

 
S1611422002 



Comments

Analyses Result QualUnits Date Analyzed/InitRL Method

Sample Analysis Report

1673 Terra Avenue,   Sheridan, Wyoming 82801  ph: (307) 672-8945
Inter-Mountain Labs

Your Environmental Monitoring Partner

Company: Dawn Mining Company

ProjectName: Midnite Mine Remedial Action
Lab ID: S1611422-043
ClientSample ID: P1R1-41-0015-SOI-DIS-01
COC: WEB

WorkOrder: S1611422
CollectionDate: 11/16/2016
DateReceived: 11/23/2016 12:20:00 PM
FieldSampler: RW
Matrix: Soil

Report ID S1611422001
Date Reported 1/17/2017

8809 Washington St. NE Suite 150
Albuquerque, NM 87113

Metals - Total
12/12/2016 1737Uranium 2.23 mg/Kg 6020A MS0.05

Radionuclides - Total
01/12/2017 1457Lead 210 1.9 pCi/g EPA 909.0 Mod. MB1.35

01/12/2017 1457Lead 210 Precision (±) 0.4 pCi/g EPA 909.0 Mod. MB

01/07/2017 1803Radium 226 1.5 pCi/g EPA 901.1 Mod. MB0.2

01/07/2017 1803Radium 226 Precision (±) 0.2 pCi/g EPA 901.1 Mod. MB

Qualifiers: 

Page 43 of 83
Wade Nieuwsma, Assistant Laboratory Manager

Reviewed by:

These results apply only to the samples tested. RL - Reporting Limit

B Analyte detected in the associated Method Blank C Calculated Value
E Value above quantitation range H Holding times for preparation or analysis exceeded
J Analyte detected below quantitation limits L Analyzed by another laboratory
M Value exceeds Monthly Ave or MCL or is less than LCL ND Not Detected at the Reporting Limit
O Outside the Range of Dilutions S Spike Recovery outside accepted recovery limits
X Matrix Effect

 
Page 45 of 513

 
S1611422002 



Comments

Analyses Result QualUnits Date Analyzed/InitRL Method

Sample Analysis Report

1673 Terra Avenue,   Sheridan, Wyoming 82801  ph: (307) 672-8945
Inter-Mountain Labs

Your Environmental Monitoring Partner

Company: Dawn Mining Company

ProjectName: Midnite Mine Remedial Action
Lab ID: S1611422-044
ClientSample ID: P1R1-42-0015-SOI-DIS-01
COC: WEB

WorkOrder: S1611422
CollectionDate: 11/16/2016
DateReceived: 11/23/2016 12:20:00 PM
FieldSampler: RW
Matrix: Soil

Report ID S1611422001
Date Reported 1/17/2017

8809 Washington St. NE Suite 150
Albuquerque, NM 87113

Metals - Total
12/12/2016 1811Uranium 3.23 mg/Kg 6020A MS0.05

Radionuclides - Total
01/16/2017 1408Lead 210 2.9 pCi/g EPA 909.0 Mod. MB1.35

01/16/2017 1408Lead 210 Precision (±) 1.0 pCi/g EPA 909.0 Mod. MB

01/07/2017 1919Radium 226 1.7 pCi/g EPA 901.1 Mod. MB0.2

01/07/2017 1919Radium 226 Precision (±) 0.2 pCi/g EPA 901.1 Mod. MB

Qualifiers: 

Page 44 of 83
Wade Nieuwsma, Assistant Laboratory Manager

Reviewed by:

These results apply only to the samples tested. RL - Reporting Limit

B Analyte detected in the associated Method Blank C Calculated Value
E Value above quantitation range H Holding times for preparation or analysis exceeded
J Analyte detected below quantitation limits L Analyzed by another laboratory
M Value exceeds Monthly Ave or MCL or is less than LCL ND Not Detected at the Reporting Limit
O Outside the Range of Dilutions S Spike Recovery outside accepted recovery limits
X Matrix Effect

 
Page 46 of 513

 
S1611422002 



Comments

Analyses Result QualUnits Date Analyzed/InitRL Method

Sample Analysis Report

1673 Terra Avenue,   Sheridan, Wyoming 82801  ph: (307) 672-8945
Inter-Mountain Labs

Your Environmental Monitoring Partner

Company: Dawn Mining Company

ProjectName: Midnite Mine Remedial Action
Lab ID: S1611422-045
ClientSample ID: P1R1-43-0015-SOI-DIS-01
COC: WEB

WorkOrder: S1611422
CollectionDate: 11/16/2016
DateReceived: 11/23/2016 12:20:00 PM
FieldSampler: RW
Matrix: Soil

Report ID S1611422001
Date Reported 1/17/2017

8809 Washington St. NE Suite 150
Albuquerque, NM 87113

Metals - Total
12/12/2016 1834Uranium 2.60 mg/Kg 6020A MS0.05

Radionuclides - Total
01/16/2017 1408Lead 210 1.8 pCi/g EPA 909.0 Mod. MB1.35

01/16/2017 1408Lead 210 Precision (±) 0.5 pCi/g EPA 909.0 Mod. MB

01/07/2017 2036Radium 226 1.7 pCi/g EPA 901.1 Mod. MB0.2

01/07/2017 2036Radium 226 Precision (±) 0.2 pCi/g EPA 901.1 Mod. MB

Qualifiers: 

Page 45 of 83
Wade Nieuwsma, Assistant Laboratory Manager

Reviewed by:

These results apply only to the samples tested. RL - Reporting Limit

B Analyte detected in the associated Method Blank C Calculated Value
E Value above quantitation range H Holding times for preparation or analysis exceeded
J Analyte detected below quantitation limits L Analyzed by another laboratory
M Value exceeds Monthly Ave or MCL or is less than LCL ND Not Detected at the Reporting Limit
O Outside the Range of Dilutions S Spike Recovery outside accepted recovery limits
X Matrix Effect

 
Page 47 of 513

 
S1611422002 



Comments

Analyses Result QualUnits Date Analyzed/InitRL Method

Sample Analysis Report

1673 Terra Avenue,   Sheridan, Wyoming 82801  ph: (307) 672-8945
Inter-Mountain Labs

Your Environmental Monitoring Partner

Company: Dawn Mining Company

ProjectName: Midnite Mine Remedial Action
Lab ID: S1611422-046
ClientSample ID: P1R1-43-0015-SOI-DIS-02
COC: WEB

WorkOrder: S1611422
CollectionDate: 11/16/2016
DateReceived: 11/23/2016 12:20:00 PM
FieldSampler: RW
Matrix: Soil

Report ID S1611422001
Date Reported 1/17/2017

8809 Washington St. NE Suite 150
Albuquerque, NM 87113

Metals - Total
12/12/2016 1909Uranium 2.94 mg/Kg 6020A MS0.05

Radionuclides - Total
01/16/2017 1408Lead 210 2.4 pCi/g EPA 909.0 Mod. MB1.35

01/16/2017 1408Lead 210 Precision (±) 0.8 pCi/g EPA 909.0 Mod. MB

01/07/2017 2152Radium 226 1.8 pCi/g EPA 901.1 Mod. MB0.2

01/07/2017 2152Radium 226 Precision (±) 0.2 pCi/g EPA 901.1 Mod. MB

Qualifiers: 

Page 46 of 83
Wade Nieuwsma, Assistant Laboratory Manager

Reviewed by:

These results apply only to the samples tested. RL - Reporting Limit

B Analyte detected in the associated Method Blank C Calculated Value
E Value above quantitation range H Holding times for preparation or analysis exceeded
J Analyte detected below quantitation limits L Analyzed by another laboratory
M Value exceeds Monthly Ave or MCL or is less than LCL ND Not Detected at the Reporting Limit
O Outside the Range of Dilutions S Spike Recovery outside accepted recovery limits
X Matrix Effect

 
Page 48 of 513

 
S1611422002 



Comments

Analyses Result QualUnits Date Analyzed/InitRL Method

Sample Analysis Report

1673 Terra Avenue,   Sheridan, Wyoming 82801  ph: (307) 672-8945
Inter-Mountain Labs

Your Environmental Monitoring Partner

Company: Dawn Mining Company

ProjectName: Midnite Mine Remedial Action
Lab ID: S1611422-047
ClientSample ID: P1R1-44-0015-SOI-DIS-01
COC: WEB

WorkOrder: S1611422
CollectionDate: 11/16/2016
DateReceived: 11/23/2016 12:20:00 PM
FieldSampler: RW
Matrix: Soil

Report ID S1611422001
Date Reported 1/17/2017

8809 Washington St. NE Suite 150
Albuquerque, NM 87113

Metals - Total
12/12/2016 1914Uranium 8.41 mg/Kg 6020A MS0.05

Radionuclides - Total
01/16/2017 1408Lead 210 2.9 pCi/g EPA 909.0 Mod. MB1.35

01/16/2017 1408Lead 210 Precision (±) 0.6 pCi/g EPA 909.0 Mod. MB

01/07/2017 2309Radium 226 3.6 pCi/g EPA 901.1 Mod. MB0.2

01/07/2017 2309Radium 226 Precision (±) 0.3 pCi/g EPA 901.1 Mod. MB

Qualifiers: 

Page 47 of 83
Wade Nieuwsma, Assistant Laboratory Manager

Reviewed by:

These results apply only to the samples tested. RL - Reporting Limit

B Analyte detected in the associated Method Blank C Calculated Value
E Value above quantitation range H Holding times for preparation or analysis exceeded
J Analyte detected below quantitation limits L Analyzed by another laboratory
M Value exceeds Monthly Ave or MCL or is less than LCL ND Not Detected at the Reporting Limit
O Outside the Range of Dilutions S Spike Recovery outside accepted recovery limits
X Matrix Effect

 
Page 49 of 513

 
S1611422002 



Comments

Analyses Result QualUnits Date Analyzed/InitRL Method

Sample Analysis Report

1673 Terra Avenue,   Sheridan, Wyoming 82801  ph: (307) 672-8945
Inter-Mountain Labs

Your Environmental Monitoring Partner

Company: Dawn Mining Company

ProjectName: Midnite Mine Remedial Action
Lab ID: S1611422-048
ClientSample ID: P1R1-45-0015-SOI-DIS-01
COC: WEB

WorkOrder: S1611422
CollectionDate: 11/16/2016
DateReceived: 11/23/2016 12:20:00 PM
FieldSampler: RW
Matrix: Soil

Report ID S1611422001
Date Reported 1/17/2017

8809 Washington St. NE Suite 150
Albuquerque, NM 87113

Radionuclides - Total
01/08/2017 025Radium 226 1.8 pCi/g EPA 901.1 Mod. MB0.2

01/08/2017 025Radium 226 Precision (±) 0.2 pCi/g EPA 901.1 Mod. MB

Qualifiers: 

Page 48 of 83
Wade Nieuwsma, Assistant Laboratory Manager

Reviewed by:

These results apply only to the samples tested. RL - Reporting Limit

B Analyte detected in the associated Method Blank C Calculated Value
E Value above quantitation range H Holding times for preparation or analysis exceeded
J Analyte detected below quantitation limits L Analyzed by another laboratory
M Value exceeds Monthly Ave or MCL or is less than LCL ND Not Detected at the Reporting Limit
O Outside the Range of Dilutions S Spike Recovery outside accepted recovery limits
X Matrix Effect

 
Page 50 of 513

 
S1611422002 



Comments

Analyses Result QualUnits Date Analyzed/InitRL Method

Sample Analysis Report

1673 Terra Avenue,   Sheridan, Wyoming 82801  ph: (307) 672-8945
Inter-Mountain Labs

Your Environmental Monitoring Partner

Company: Dawn Mining Company

ProjectName: Midnite Mine Remedial Action
Lab ID: S1611422-049
ClientSample ID: P1R1-46-0015-SOI-DIS-01
COC: WEB

WorkOrder: S1611422
CollectionDate: 11/16/2016
DateReceived: 11/23/2016 12:20:00 PM
FieldSampler: RW
Matrix: Soil

Report ID S1611422001
Date Reported 1/17/2017

8809 Washington St. NE Suite 150
Albuquerque, NM 87113

Metals - Total
12/12/2016 1920Uranium 2.15 mg/Kg 6020A MS0.05

Radionuclides - Total
01/16/2017 1408Lead 210 2.4 pCi/g EPA 909.0 Mod. MB1.35

01/16/2017 1408Lead 210 Precision (±) 0.8 pCi/g EPA 909.0 Mod. MB

01/08/2017 142Radium 226 1.6 pCi/g EPA 901.1 Mod. MB0.2

01/08/2017 142Radium 226 Precision (±) 0.2 pCi/g EPA 901.1 Mod. MB

Qualifiers: 

Page 49 of 83
Wade Nieuwsma, Assistant Laboratory Manager

Reviewed by:

These results apply only to the samples tested. RL - Reporting Limit

B Analyte detected in the associated Method Blank C Calculated Value
E Value above quantitation range H Holding times for preparation or analysis exceeded
J Analyte detected below quantitation limits L Analyzed by another laboratory
M Value exceeds Monthly Ave or MCL or is less than LCL ND Not Detected at the Reporting Limit
O Outside the Range of Dilutions S Spike Recovery outside accepted recovery limits
X Matrix Effect

 
Page 51 of 513

 
S1611422002 



Comments

Analyses Result QualUnits Date Analyzed/InitRL Method

Sample Analysis Report

1673 Terra Avenue,   Sheridan, Wyoming 82801  ph: (307) 672-8945
Inter-Mountain Labs

Your Environmental Monitoring Partner

Company: Dawn Mining Company

ProjectName: Midnite Mine Remedial Action
Lab ID: S1611422-050
ClientSample ID: P1R1-46-0015-SOI-DIS-02
COC: WEB

WorkOrder: S1611422
CollectionDate: 11/16/2016
DateReceived: 11/23/2016 12:20:00 PM
FieldSampler: RW
Matrix: Soil

Report ID S1611422001
Date Reported 1/17/2017

8809 Washington St. NE Suite 150
Albuquerque, NM 87113

Metals - Total
12/12/2016 1937Uranium 1.93 mg/Kg 6020A MS0.05

Radionuclides - Total
01/16/2017 1408Lead 210 1.7 pCi/g EPA 909.0 Mod. MB1.35

01/16/2017 1408Lead 210 Precision (±) 0.6 pCi/g EPA 909.0 Mod. MB

01/08/2017 259Radium 226 1.6 pCi/g EPA 901.1 Mod. MB0.2

01/08/2017 259Radium 226 Precision (±) 0.2 pCi/g EPA 901.1 Mod. MB

Qualifiers: 

Page 50 of 83
Wade Nieuwsma, Assistant Laboratory Manager

Reviewed by:

These results apply only to the samples tested. RL - Reporting Limit

B Analyte detected in the associated Method Blank C Calculated Value
E Value above quantitation range H Holding times for preparation or analysis exceeded
J Analyte detected below quantitation limits L Analyzed by another laboratory
M Value exceeds Monthly Ave or MCL or is less than LCL ND Not Detected at the Reporting Limit
O Outside the Range of Dilutions S Spike Recovery outside accepted recovery limits
X Matrix Effect

 
Page 52 of 513

 
S1611422002 



Comments

Analyses Result QualUnits Date Analyzed/InitRL Method

Sample Analysis Report

1673 Terra Avenue,   Sheridan, Wyoming 82801  ph: (307) 672-8945
Inter-Mountain Labs

Your Environmental Monitoring Partner

Company: Dawn Mining Company

ProjectName: Midnite Mine Remedial Action
Lab ID: S1611422-051
ClientSample ID: P1R1-47-0015-SOI-DIS-01
COC: WEB

WorkOrder: S1611422
CollectionDate: 11/16/2016
DateReceived: 11/23/2016 12:20:00 PM
FieldSampler: RW
Matrix: Soil

Report ID S1611422001
Date Reported 1/17/2017

8809 Washington St. NE Suite 150
Albuquerque, NM 87113

Metals - Total
12/12/2016 1943Uranium 6.08 mg/Kg 6020A MS0.05

Radionuclides - Total
01/16/2017 2225Lead 210 3.0 pCi/g EPA 909.0 Mod. MB1.35

01/16/2017 2225Lead 210 Precision (±) 0.6 pCi/g EPA 909.0 Mod. MB

01/08/2017 415Radium 226 1.8 pCi/g EPA 901.1 Mod. MB0.2

01/08/2017 415Radium 226 Precision (±) 0.2 pCi/g EPA 901.1 Mod. MB

Qualifiers: 

Page 51 of 83
Wade Nieuwsma, Assistant Laboratory Manager

Reviewed by:

These results apply only to the samples tested. RL - Reporting Limit

B Analyte detected in the associated Method Blank C Calculated Value
E Value above quantitation range H Holding times for preparation or analysis exceeded
J Analyte detected below quantitation limits L Analyzed by another laboratory
M Value exceeds Monthly Ave or MCL or is less than LCL ND Not Detected at the Reporting Limit
O Outside the Range of Dilutions S Spike Recovery outside accepted recovery limits
X Matrix Effect

 
Page 53 of 513

 
S1611422002 



Comments

Analyses Result QualUnits Date Analyzed/InitRL Method

Sample Analysis Report

1673 Terra Avenue,   Sheridan, Wyoming 82801  ph: (307) 672-8945
Inter-Mountain Labs

Your Environmental Monitoring Partner

Company: Dawn Mining Company

ProjectName: Midnite Mine Remedial Action
Lab ID: S1611422-052
ClientSample ID: P1R1-48-0015-SOI-DIS-01
COC: WEB

WorkOrder: S1611422
CollectionDate: 11/16/2016
DateReceived: 11/23/2016 12:20:00 PM
FieldSampler: RW
Matrix: Soil

Report ID S1611422001
Date Reported 1/17/2017

8809 Washington St. NE Suite 150
Albuquerque, NM 87113

Radionuclides - Total
01/08/2017 532Radium 226 1.9 pCi/g EPA 901.1 Mod. MB0.2

01/08/2017 532Radium 226 Precision (±) 0.2 pCi/g EPA 901.1 Mod. MB

Qualifiers: 

Page 52 of 83
Wade Nieuwsma, Assistant Laboratory Manager

Reviewed by:

These results apply only to the samples tested. RL - Reporting Limit

B Analyte detected in the associated Method Blank C Calculated Value
E Value above quantitation range H Holding times for preparation or analysis exceeded
J Analyte detected below quantitation limits L Analyzed by another laboratory
M Value exceeds Monthly Ave or MCL or is less than LCL ND Not Detected at the Reporting Limit
O Outside the Range of Dilutions S Spike Recovery outside accepted recovery limits
X Matrix Effect

 
Page 54 of 513

 
S1611422002 



Comments

Analyses Result QualUnits Date Analyzed/InitRL Method

Sample Analysis Report

1673 Terra Avenue,   Sheridan, Wyoming 82801  ph: (307) 672-8945
Inter-Mountain Labs

Your Environmental Monitoring Partner

Company: Dawn Mining Company

ProjectName: Midnite Mine Remedial Action
Lab ID: S1611422-053
ClientSample ID: P1R1-49-0015-SOI-DIS-01
COC: WEB

WorkOrder: S1611422
CollectionDate: 11/17/2016
DateReceived: 11/23/2016 12:20:00 PM
FieldSampler: RW
Matrix: Soil

Report ID S1611422001
Date Reported 1/17/2017

8809 Washington St. NE Suite 150
Albuquerque, NM 87113

Radionuclides - Total
01/08/2017 648Radium 226 1.8 pCi/g EPA 901.1 Mod. MB0.2

01/08/2017 648Radium 226 Precision (±) 0.2 pCi/g EPA 901.1 Mod. MB

Qualifiers: 

Page 53 of 83
Wade Nieuwsma, Assistant Laboratory Manager

Reviewed by:

These results apply only to the samples tested. RL - Reporting Limit

B Analyte detected in the associated Method Blank C Calculated Value
E Value above quantitation range H Holding times for preparation or analysis exceeded
J Analyte detected below quantitation limits L Analyzed by another laboratory
M Value exceeds Monthly Ave or MCL or is less than LCL ND Not Detected at the Reporting Limit
O Outside the Range of Dilutions S Spike Recovery outside accepted recovery limits
X Matrix Effect

 
Page 55 of 513

 
S1611422002 



Comments

Analyses Result QualUnits Date Analyzed/InitRL Method

Sample Analysis Report

1673 Terra Avenue,   Sheridan, Wyoming 82801  ph: (307) 672-8945
Inter-Mountain Labs

Your Environmental Monitoring Partner

Company: Dawn Mining Company

ProjectName: Midnite Mine Remedial Action
Lab ID: S1611422-054
ClientSample ID: P1R1-50-0015-SOI-DIS-01
COC: WEB

WorkOrder: S1611422
CollectionDate: 11/17/2016
DateReceived: 11/23/2016 12:20:00 PM
FieldSampler: RW
Matrix: Soil

Report ID S1611422001
Date Reported 1/17/2017

8809 Washington St. NE Suite 150
Albuquerque, NM 87113

Radionuclides - Total
01/08/2017 922Radium 226 1.3 pCi/g EPA 901.1 Mod. MB0.2

01/08/2017 922Radium 226 Precision (±) 0.1 pCi/g EPA 901.1 Mod. MB

Qualifiers: 

Page 54 of 83
Wade Nieuwsma, Assistant Laboratory Manager

Reviewed by:

These results apply only to the samples tested. RL - Reporting Limit

B Analyte detected in the associated Method Blank C Calculated Value
E Value above quantitation range H Holding times for preparation or analysis exceeded
J Analyte detected below quantitation limits L Analyzed by another laboratory
M Value exceeds Monthly Ave or MCL or is less than LCL ND Not Detected at the Reporting Limit
O Outside the Range of Dilutions S Spike Recovery outside accepted recovery limits
X Matrix Effect

 
Page 56 of 513

 
S1611422002 



Comments

Analyses Result QualUnits Date Analyzed/InitRL Method

Sample Analysis Report

1673 Terra Avenue,   Sheridan, Wyoming 82801  ph: (307) 672-8945
Inter-Mountain Labs

Your Environmental Monitoring Partner

Company: Dawn Mining Company

ProjectName: Midnite Mine Remedial Action
Lab ID: S1611422-055
ClientSample ID: P1R1-51-0015-SOI-DIS-01
COC: WEB

WorkOrder: S1611422
CollectionDate: 11/17/2016
DateReceived: 11/23/2016 12:20:00 PM
FieldSampler: RW
Matrix: Soil

Report ID S1611422001
Date Reported 1/17/2017

8809 Washington St. NE Suite 150
Albuquerque, NM 87113

Radionuclides - Total
01/08/2017 922Radium 226 1.6 pCi/g EPA 901.1 Mod. MB0.2

01/08/2017 922Radium 226 Precision (±) 0.2 pCi/g EPA 901.1 Mod. MB

Qualifiers: 

Page 55 of 83
Wade Nieuwsma, Assistant Laboratory Manager

Reviewed by:

These results apply only to the samples tested. RL - Reporting Limit

B Analyte detected in the associated Method Blank C Calculated Value
E Value above quantitation range H Holding times for preparation or analysis exceeded
J Analyte detected below quantitation limits L Analyzed by another laboratory
M Value exceeds Monthly Ave or MCL or is less than LCL ND Not Detected at the Reporting Limit
O Outside the Range of Dilutions S Spike Recovery outside accepted recovery limits
X Matrix Effect

 
Page 57 of 513

 
S1611422002 



Comments

Analyses Result QualUnits Date Analyzed/InitRL Method

Sample Analysis Report

1673 Terra Avenue,   Sheridan, Wyoming 82801  ph: (307) 672-8945
Inter-Mountain Labs

Your Environmental Monitoring Partner

Company: Dawn Mining Company

ProjectName: Midnite Mine Remedial Action
Lab ID: S1611422-056
ClientSample ID: P1R1-52-0015-SOI-DIS-01
COC: WEB

WorkOrder: S1611422
CollectionDate: 11/17/2016
DateReceived: 11/23/2016 12:20:00 PM
FieldSampler: RW
Matrix: Soil

Report ID S1611422001
Date Reported 1/17/2017

8809 Washington St. NE Suite 150
Albuquerque, NM 87113

Radionuclides - Total
01/08/2017 1038Radium 226 1.4 pCi/g EPA 901.1 Mod. MB0.2

01/08/2017 1038Radium 226 Precision (±) 0.2 pCi/g EPA 901.1 Mod. MB

Qualifiers: 

Page 56 of 83
Wade Nieuwsma, Assistant Laboratory Manager

Reviewed by:

These results apply only to the samples tested. RL - Reporting Limit

B Analyte detected in the associated Method Blank C Calculated Value
E Value above quantitation range H Holding times for preparation or analysis exceeded
J Analyte detected below quantitation limits L Analyzed by another laboratory
M Value exceeds Monthly Ave or MCL or is less than LCL ND Not Detected at the Reporting Limit
O Outside the Range of Dilutions S Spike Recovery outside accepted recovery limits
X Matrix Effect

 
Page 58 of 513

 
S1611422002 



Comments

Analyses Result QualUnits Date Analyzed/InitRL Method

Sample Analysis Report

1673 Terra Avenue,   Sheridan, Wyoming 82801  ph: (307) 672-8945
Inter-Mountain Labs

Your Environmental Monitoring Partner

Company: Dawn Mining Company

ProjectName: Midnite Mine Remedial Action
Lab ID: S1611422-057
ClientSample ID: P1R1-53-0015-SOI-DIS-01
COC: WEB

WorkOrder: S1611422
CollectionDate: 11/17/2016
DateReceived: 11/23/2016 12:20:00 PM
FieldSampler: RW
Matrix: Soil

Report ID S1611422001
Date Reported 1/17/2017

8809 Washington St. NE Suite 150
Albuquerque, NM 87113

Radionuclides - Total
01/08/2017 1155Radium 226 1.4 pCi/g EPA 901.1 Mod. MB0.2

01/08/2017 1155Radium 226 Precision (±) 0.2 pCi/g EPA 901.1 Mod. MB

Qualifiers: 

Page 57 of 83
Wade Nieuwsma, Assistant Laboratory Manager

Reviewed by:

These results apply only to the samples tested. RL - Reporting Limit

B Analyte detected in the associated Method Blank C Calculated Value
E Value above quantitation range H Holding times for preparation or analysis exceeded
J Analyte detected below quantitation limits L Analyzed by another laboratory
M Value exceeds Monthly Ave or MCL or is less than LCL ND Not Detected at the Reporting Limit
O Outside the Range of Dilutions S Spike Recovery outside accepted recovery limits
X Matrix Effect

 
Page 59 of 513

 
S1611422002 



Comments

Analyses Result QualUnits Date Analyzed/InitRL Method

Sample Analysis Report

1673 Terra Avenue,   Sheridan, Wyoming 82801  ph: (307) 672-8945
Inter-Mountain Labs

Your Environmental Monitoring Partner

Company: Dawn Mining Company

ProjectName: Midnite Mine Remedial Action
Lab ID: S1611422-058
ClientSample ID: P1R1-54-0015-SOI-DIS-01
COC: WEB

WorkOrder: S1611422
CollectionDate: 11/17/2016
DateReceived: 11/23/2016 12:20:00 PM
FieldSampler: RW
Matrix: Soil

Report ID S1611422001
Date Reported 1/17/2017

8809 Washington St. NE Suite 150
Albuquerque, NM 87113

Radionuclides - Total
01/08/2017 1311Radium 226 0.9 pCi/g EPA 901.1 Mod. MB0.2

01/08/2017 1311Radium 226 Precision (±) 0.1 pCi/g EPA 901.1 Mod. MB

Qualifiers: 

Page 58 of 83
Wade Nieuwsma, Assistant Laboratory Manager

Reviewed by:

These results apply only to the samples tested. RL - Reporting Limit

B Analyte detected in the associated Method Blank C Calculated Value
E Value above quantitation range H Holding times for preparation or analysis exceeded
J Analyte detected below quantitation limits L Analyzed by another laboratory
M Value exceeds Monthly Ave or MCL or is less than LCL ND Not Detected at the Reporting Limit
O Outside the Range of Dilutions S Spike Recovery outside accepted recovery limits
X Matrix Effect

 
Page 60 of 513

 
S1611422002 



Comments

Analyses Result QualUnits Date Analyzed/InitRL Method

Sample Analysis Report

1673 Terra Avenue,   Sheridan, Wyoming 82801  ph: (307) 672-8945
Inter-Mountain Labs

Your Environmental Monitoring Partner

Company: Dawn Mining Company

ProjectName: Midnite Mine Remedial Action
Lab ID: S1611422-059
ClientSample ID: P1R1-55-0015-SOI-DIS-01
COC: WEB

WorkOrder: S1611422
CollectionDate: 11/17/2016
DateReceived: 11/23/2016 12:20:00 PM
FieldSampler: RW
Matrix: Soil

Report ID S1611422001
Date Reported 1/17/2017

8809 Washington St. NE Suite 150
Albuquerque, NM 87113

Radionuclides - Total
01/08/2017 1428Radium 226 2.3 pCi/g EPA 901.1 Mod. MB0.2

01/08/2017 1428Radium 226 Precision (±) 0.2 pCi/g EPA 901.1 Mod. MB

Qualifiers: 

Page 59 of 83
Wade Nieuwsma, Assistant Laboratory Manager

Reviewed by:

These results apply only to the samples tested. RL - Reporting Limit

B Analyte detected in the associated Method Blank C Calculated Value
E Value above quantitation range H Holding times for preparation or analysis exceeded
J Analyte detected below quantitation limits L Analyzed by another laboratory
M Value exceeds Monthly Ave or MCL or is less than LCL ND Not Detected at the Reporting Limit
O Outside the Range of Dilutions S Spike Recovery outside accepted recovery limits
X Matrix Effect

 
Page 61 of 513

 
S1611422002 



Comments

Analyses Result QualUnits Date Analyzed/InitRL Method

Sample Analysis Report

1673 Terra Avenue,   Sheridan, Wyoming 82801  ph: (307) 672-8945
Inter-Mountain Labs

Your Environmental Monitoring Partner

Company: Dawn Mining Company

ProjectName: Midnite Mine Remedial Action
Lab ID: S1611422-060
ClientSample ID: P1R1-56-0015-SOI-DIS-01
COC: WEB

WorkOrder: S1611422
CollectionDate: 11/17/2016
DateReceived: 11/23/2016 12:20:00 PM
FieldSampler: RW
Matrix: Soil

Report ID S1611422001
Date Reported 1/17/2017

8809 Washington St. NE Suite 150
Albuquerque, NM 87113

Metals - Total
12/12/2016 1949Uranium 4.53 mg/Kg 6020A MS0.05

Radionuclides - Total
01/16/2017 2225Lead 210 2.2 pCi/g EPA 909.0 Mod. MB1.35

01/16/2017 2225Lead 210 Precision (±) 0.4 pCi/g EPA 909.0 Mod. MB

01/08/2017 1544Radium 226 2.0 pCi/g EPA 901.1 Mod. MB0.2

01/08/2017 1544Radium 226 Precision (±) 0.2 pCi/g EPA 901.1 Mod. MB

Qualifiers: 

Page 60 of 83
Wade Nieuwsma, Assistant Laboratory Manager

Reviewed by:

These results apply only to the samples tested. RL - Reporting Limit

B Analyte detected in the associated Method Blank C Calculated Value
E Value above quantitation range H Holding times for preparation or analysis exceeded
J Analyte detected below quantitation limits L Analyzed by another laboratory
M Value exceeds Monthly Ave or MCL or is less than LCL ND Not Detected at the Reporting Limit
O Outside the Range of Dilutions S Spike Recovery outside accepted recovery limits
X Matrix Effect

 
Page 62 of 513

 
S1611422002 



Comments

Analyses Result QualUnits Date Analyzed/InitRL Method

Sample Analysis Report

1673 Terra Avenue,   Sheridan, Wyoming 82801  ph: (307) 672-8945
Inter-Mountain Labs

Your Environmental Monitoring Partner

Company: Dawn Mining Company

ProjectName: Midnite Mine Remedial Action
Lab ID: S1611422-061
ClientSample ID: P1R1-57-0015-SOI-DIS-01
COC: WEB

WorkOrder: S1611422
CollectionDate: 11/17/2016
DateReceived: 11/23/2016 12:20:00 PM
FieldSampler: RW
Matrix: Soil

Report ID S1611422001
Date Reported 1/17/2017

8809 Washington St. NE Suite 150
Albuquerque, NM 87113

Radionuclides - Total
01/08/2017 2333Radium 226 1.4 pCi/g EPA 901.1 Mod. MB0.2

01/08/2017 2333Radium 226 Precision (±) 0.2 pCi/g EPA 901.1 Mod. MB

Qualifiers: 

Page 61 of 83
Wade Nieuwsma, Assistant Laboratory Manager

Reviewed by:

These results apply only to the samples tested. RL - Reporting Limit

B Analyte detected in the associated Method Blank C Calculated Value
E Value above quantitation range H Holding times for preparation or analysis exceeded
J Analyte detected below quantitation limits L Analyzed by another laboratory
M Value exceeds Monthly Ave or MCL or is less than LCL ND Not Detected at the Reporting Limit
O Outside the Range of Dilutions S Spike Recovery outside accepted recovery limits
X Matrix Effect

 
Page 63 of 513

 
S1611422002 



Comments

Analyses Result QualUnits Date Analyzed/InitRL Method

Sample Analysis Report

1673 Terra Avenue,   Sheridan, Wyoming 82801  ph: (307) 672-8945
Inter-Mountain Labs

Your Environmental Monitoring Partner

Company: Dawn Mining Company

ProjectName: Midnite Mine Remedial Action
Lab ID: S1611422-062
ClientSample ID: P1R1-58-0015-SOI-DIS-01
COC: WEB

WorkOrder: S1611422
CollectionDate: 11/17/2016
DateReceived: 11/23/2016 12:20:00 PM
FieldSampler: RW
Matrix: Soil

Report ID S1611422001
Date Reported 1/17/2017

8809 Washington St. NE Suite 150
Albuquerque, NM 87113

Radionuclides - Total
01/09/2017 049Radium 226 1.4 pCi/g EPA 901.1 Mod. MB0.2

01/09/2017 049Radium 226 Precision (±) 0.2 pCi/g EPA 901.1 Mod. MB

Qualifiers: 

Page 62 of 83
Wade Nieuwsma, Assistant Laboratory Manager

Reviewed by:

These results apply only to the samples tested. RL - Reporting Limit

B Analyte detected in the associated Method Blank C Calculated Value
E Value above quantitation range H Holding times for preparation or analysis exceeded
J Analyte detected below quantitation limits L Analyzed by another laboratory
M Value exceeds Monthly Ave or MCL or is less than LCL ND Not Detected at the Reporting Limit
O Outside the Range of Dilutions S Spike Recovery outside accepted recovery limits
X Matrix Effect

 
Page 64 of 513

 
S1611422002 



Comments

Analyses Result QualUnits Date Analyzed/InitRL Method

Sample Analysis Report

1673 Terra Avenue,   Sheridan, Wyoming 82801  ph: (307) 672-8945
Inter-Mountain Labs

Your Environmental Monitoring Partner

Company: Dawn Mining Company

ProjectName: Midnite Mine Remedial Action
Lab ID: S1611422-063
ClientSample ID: P1R1-59-0015-SOI-DIS-01
COC: WEB

WorkOrder: S1611422
CollectionDate: 11/17/2016
DateReceived: 11/23/2016 12:20:00 PM
FieldSampler: RW
Matrix: Soil

Report ID S1611422001
Date Reported 1/17/2017

8809 Washington St. NE Suite 150
Albuquerque, NM 87113

Radionuclides - Total
01/09/2017 206Radium 226 4.5 pCi/g EPA 901.1 Mod. MB0.2

01/09/2017 206Radium 226 Precision (±) 0.3 pCi/g EPA 901.1 Mod. MB

Qualifiers: 

Page 63 of 83
Wade Nieuwsma, Assistant Laboratory Manager

Reviewed by:

These results apply only to the samples tested. RL - Reporting Limit

B Analyte detected in the associated Method Blank C Calculated Value
E Value above quantitation range H Holding times for preparation or analysis exceeded
J Analyte detected below quantitation limits L Analyzed by another laboratory
M Value exceeds Monthly Ave or MCL or is less than LCL ND Not Detected at the Reporting Limit
O Outside the Range of Dilutions S Spike Recovery outside accepted recovery limits
X Matrix Effect

 
Page 65 of 513

 
S1611422002 



Comments

Analyses Result QualUnits Date Analyzed/InitRL Method

Sample Analysis Report

1673 Terra Avenue,   Sheridan, Wyoming 82801  ph: (307) 672-8945
Inter-Mountain Labs

Your Environmental Monitoring Partner

Company: Dawn Mining Company

ProjectName: Midnite Mine Remedial Action
Lab ID: S1611422-064
ClientSample ID: P1R1-60-0015-SOI-DIS-01
COC: WEB

WorkOrder: S1611422
CollectionDate: 11/17/2016
DateReceived: 11/23/2016 12:20:00 PM
FieldSampler: RW
Matrix: Soil

Report ID S1611422001
Date Reported 1/17/2017

8809 Washington St. NE Suite 150
Albuquerque, NM 87113

Radionuclides - Total
01/09/2017 322Radium 226 1.4 pCi/g EPA 901.1 Mod. MB0.2

01/09/2017 322Radium 226 Precision (±) 0.2 pCi/g EPA 901.1 Mod. MB

Qualifiers: 

Page 64 of 83
Wade Nieuwsma, Assistant Laboratory Manager

Reviewed by:

These results apply only to the samples tested. RL - Reporting Limit

B Analyte detected in the associated Method Blank C Calculated Value
E Value above quantitation range H Holding times for preparation or analysis exceeded
J Analyte detected below quantitation limits L Analyzed by another laboratory
M Value exceeds Monthly Ave or MCL or is less than LCL ND Not Detected at the Reporting Limit
O Outside the Range of Dilutions S Spike Recovery outside accepted recovery limits
X Matrix Effect

 
Page 66 of 513

 
S1611422002 



Comments

Analyses Result QualUnits Date Analyzed/InitRL Method

Sample Analysis Report

1673 Terra Avenue,   Sheridan, Wyoming 82801  ph: (307) 672-8945
Inter-Mountain Labs

Your Environmental Monitoring Partner

Company: Dawn Mining Company

ProjectName: Midnite Mine Remedial Action
Lab ID: S1611422-065
ClientSample ID: P1R1-61-0015-SOI-DIS-01
COC: WEB

WorkOrder: S1611422
CollectionDate: 11/17/2016
DateReceived: 11/23/2016 12:20:00 PM
FieldSampler: RW
Matrix: Soil

Report ID S1611422001
Date Reported 1/17/2017

8809 Washington St. NE Suite 150
Albuquerque, NM 87113

Radionuclides - Total
01/09/2017 439Radium 226 1.2 pCi/g EPA 901.1 Mod. MB0.2

01/09/2017 439Radium 226 Precision (±) 0.2 pCi/g EPA 901.1 Mod. MB

Qualifiers: 

Page 65 of 83
Wade Nieuwsma, Assistant Laboratory Manager

Reviewed by:

These results apply only to the samples tested. RL - Reporting Limit

B Analyte detected in the associated Method Blank C Calculated Value
E Value above quantitation range H Holding times for preparation or analysis exceeded
J Analyte detected below quantitation limits L Analyzed by another laboratory
M Value exceeds Monthly Ave or MCL or is less than LCL ND Not Detected at the Reporting Limit
O Outside the Range of Dilutions S Spike Recovery outside accepted recovery limits
X Matrix Effect

 
Page 67 of 513

 
S1611422002 



Comments

Analyses Result QualUnits Date Analyzed/InitRL Method

Sample Analysis Report

1673 Terra Avenue,   Sheridan, Wyoming 82801  ph: (307) 672-8945
Inter-Mountain Labs

Your Environmental Monitoring Partner

Company: Dawn Mining Company

ProjectName: Midnite Mine Remedial Action
Lab ID: S1611422-066
ClientSample ID: P1R1-62-0015-SOI-DIS-01
COC: WEB

WorkOrder: S1611422
CollectionDate: 11/17/2016
DateReceived: 11/23/2016 12:20:00 PM
FieldSampler: RW
Matrix: Soil

Report ID S1611422001
Date Reported 1/17/2017

8809 Washington St. NE Suite 150
Albuquerque, NM 87113

Radionuclides - Total
01/09/2017 556Radium 226 2.0 pCi/g EPA 901.1 Mod. MB0.2

01/09/2017 556Radium 226 Precision (±) 0.2 pCi/g EPA 901.1 Mod. MB

Qualifiers: 

Page 66 of 83
Wade Nieuwsma, Assistant Laboratory Manager

Reviewed by:

These results apply only to the samples tested. RL - Reporting Limit

B Analyte detected in the associated Method Blank C Calculated Value
E Value above quantitation range H Holding times for preparation or analysis exceeded
J Analyte detected below quantitation limits L Analyzed by another laboratory
M Value exceeds Monthly Ave or MCL or is less than LCL ND Not Detected at the Reporting Limit
O Outside the Range of Dilutions S Spike Recovery outside accepted recovery limits
X Matrix Effect

 
Page 68 of 513

 
S1611422002 



Comments

Analyses Result QualUnits Date Analyzed/InitRL Method

Sample Analysis Report

1673 Terra Avenue,   Sheridan, Wyoming 82801  ph: (307) 672-8945
Inter-Mountain Labs

Your Environmental Monitoring Partner

Company: Dawn Mining Company

ProjectName: Midnite Mine Remedial Action
Lab ID: S1611422-067
ClientSample ID: P1R1-63-0015-SOI-DIS-01
COC: WEB

WorkOrder: S1611422
CollectionDate: 11/17/2016
DateReceived: 11/23/2016 12:20:00 PM
FieldSampler: RW
Matrix: Soil

Report ID S1611422001
Date Reported 1/17/2017

8809 Washington St. NE Suite 150
Albuquerque, NM 87113

Metals - Total
12/12/2016 1954Uranium 1.95 mg/Kg 6020A MS0.05

Radionuclides - Total
01/16/2017 2225Lead 210 1.5 pCi/g EPA 909.0 Mod. MB1.35

01/16/2017 2225Lead 210 Precision (±) 0.6 pCi/g EPA 909.0 Mod. MB

01/09/2017 712Radium 226 1.6 pCi/g EPA 901.1 Mod. MB0.2

01/09/2017 712Radium 226 Precision (±) 0.2 pCi/g EPA 901.1 Mod. MB

Qualifiers: 

Page 67 of 83
Wade Nieuwsma, Assistant Laboratory Manager

Reviewed by:

These results apply only to the samples tested. RL - Reporting Limit

B Analyte detected in the associated Method Blank C Calculated Value
E Value above quantitation range H Holding times for preparation or analysis exceeded
J Analyte detected below quantitation limits L Analyzed by another laboratory
M Value exceeds Monthly Ave or MCL or is less than LCL ND Not Detected at the Reporting Limit
O Outside the Range of Dilutions S Spike Recovery outside accepted recovery limits
X Matrix Effect

 
Page 69 of 513

 
S1611422002 



Comments

Analyses Result QualUnits Date Analyzed/InitRL Method

Sample Analysis Report

1673 Terra Avenue,   Sheridan, Wyoming 82801  ph: (307) 672-8945
Inter-Mountain Labs

Your Environmental Monitoring Partner

Company: Dawn Mining Company

ProjectName: Midnite Mine Remedial Action
Lab ID: S1611422-068
ClientSample ID: P1R1-64-0015-SOI-DIS-01
COC: WEB

WorkOrder: S1611422
CollectionDate: 11/17/2016
DateReceived: 11/23/2016 12:20:00 PM
FieldSampler: RW
Matrix: Soil

Report ID S1611422001
Date Reported 1/17/2017

8809 Washington St. NE Suite 150
Albuquerque, NM 87113

Radionuclides - Total
01/09/2017 828Radium 226 2.7 pCi/g EPA 901.1 Mod. MB0.2

01/09/2017 828Radium 226 Precision (±) 0.2 pCi/g EPA 901.1 Mod. MB

Qualifiers: 

Page 68 of 83
Wade Nieuwsma, Assistant Laboratory Manager

Reviewed by:

These results apply only to the samples tested. RL - Reporting Limit

B Analyte detected in the associated Method Blank C Calculated Value
E Value above quantitation range H Holding times for preparation or analysis exceeded
J Analyte detected below quantitation limits L Analyzed by another laboratory
M Value exceeds Monthly Ave or MCL or is less than LCL ND Not Detected at the Reporting Limit
O Outside the Range of Dilutions S Spike Recovery outside accepted recovery limits
X Matrix Effect

 
Page 70 of 513

 
S1611422002 



Comments

Analyses Result QualUnits Date Analyzed/InitRL Method

Sample Analysis Report

1673 Terra Avenue,   Sheridan, Wyoming 82801  ph: (307) 672-8945
Inter-Mountain Labs

Your Environmental Monitoring Partner

Company: Dawn Mining Company

ProjectName: Midnite Mine Remedial Action
Lab ID: S1611422-069
ClientSample ID: P1R1-65-0015-SOI-DIS-01
COC: WEB

WorkOrder: S1611422
CollectionDate: 11/17/2016
DateReceived: 11/23/2016 12:20:00 PM
FieldSampler: RW
Matrix: Soil

Report ID S1611422001
Date Reported 1/17/2017

8809 Washington St. NE Suite 150
Albuquerque, NM 87113

Radionuclides - Total
01/09/2017 945Radium 226 1.5 pCi/g EPA 901.1 Mod. MB0.2

01/09/2017 945Radium 226 Precision (±) 0.2 pCi/g EPA 901.1 Mod. MB

Qualifiers: 

Page 69 of 83
Wade Nieuwsma, Assistant Laboratory Manager

Reviewed by:

These results apply only to the samples tested. RL - Reporting Limit

B Analyte detected in the associated Method Blank C Calculated Value
E Value above quantitation range H Holding times for preparation or analysis exceeded
J Analyte detected below quantitation limits L Analyzed by another laboratory
M Value exceeds Monthly Ave or MCL or is less than LCL ND Not Detected at the Reporting Limit
O Outside the Range of Dilutions S Spike Recovery outside accepted recovery limits
X Matrix Effect

 
Page 71 of 513

 
S1611422002 



Comments

Analyses Result QualUnits Date Analyzed/InitRL Method

Sample Analysis Report

1673 Terra Avenue,   Sheridan, Wyoming 82801  ph: (307) 672-8945
Inter-Mountain Labs

Your Environmental Monitoring Partner

Company: Dawn Mining Company

ProjectName: Midnite Mine Remedial Action
Lab ID: S1611422-070
ClientSample ID: P1R1-66-0015-SOI-DIS-01
COC: WEB

WorkOrder: S1611422
CollectionDate: 11/17/2016
DateReceived: 11/23/2016 12:20:00 PM
FieldSampler: RW
Matrix: Soil

Report ID S1611422001
Date Reported 1/17/2017

8809 Washington St. NE Suite 150
Albuquerque, NM 87113

Radionuclides - Total
01/09/2017 1101Radium 226 2.2 pCi/g EPA 901.1 Mod. MB0.2

01/09/2017 1101Radium 226 Precision (±) 0.2 pCi/g EPA 901.1 Mod. MB

Qualifiers: 

Page 70 of 83
Wade Nieuwsma, Assistant Laboratory Manager

Reviewed by:

These results apply only to the samples tested. RL - Reporting Limit

B Analyte detected in the associated Method Blank C Calculated Value
E Value above quantitation range H Holding times for preparation or analysis exceeded
J Analyte detected below quantitation limits L Analyzed by another laboratory
M Value exceeds Monthly Ave or MCL or is less than LCL ND Not Detected at the Reporting Limit
O Outside the Range of Dilutions S Spike Recovery outside accepted recovery limits
X Matrix Effect

 
Page 72 of 513

 
S1611422002 



Comments

Analyses Result QualUnits Date Analyzed/InitRL Method

Sample Analysis Report

1673 Terra Avenue,   Sheridan, Wyoming 82801  ph: (307) 672-8945
Inter-Mountain Labs

Your Environmental Monitoring Partner

Company: Dawn Mining Company

ProjectName: Midnite Mine Remedial Action
Lab ID: S1611422-071
ClientSample ID: P1R1-67-0015-SOI-DIS-01
COC: WEB

WorkOrder: S1611422
CollectionDate: 11/17/2016
DateReceived: 11/23/2016 12:20:00 PM
FieldSampler: RW
Matrix: Soil

Report ID S1611422001
Date Reported 1/17/2017

8809 Washington St. NE Suite 150
Albuquerque, NM 87113

Metals - Total
12/12/2016 2000Uranium 4.45 mg/Kg 6020A MS0.05

Radionuclides - Total
01/16/2017 2225Lead 210 2.3 pCi/g EPA 909.0 Mod. MB1.35

01/16/2017 2225Lead 210 Precision (±) 0.4 pCi/g EPA 909.0 Mod. MB

01/09/2017 1218Radium 226 2.0 pCi/g EPA 901.1 Mod. MB0.2

01/09/2017 1218Radium 226 Precision (±) 0.2 pCi/g EPA 901.1 Mod. MB

Qualifiers: 

Page 71 of 83
Wade Nieuwsma, Assistant Laboratory Manager

Reviewed by:

These results apply only to the samples tested. RL - Reporting Limit

B Analyte detected in the associated Method Blank C Calculated Value
E Value above quantitation range H Holding times for preparation or analysis exceeded
J Analyte detected below quantitation limits L Analyzed by another laboratory
M Value exceeds Monthly Ave or MCL or is less than LCL ND Not Detected at the Reporting Limit
O Outside the Range of Dilutions S Spike Recovery outside accepted recovery limits
X Matrix Effect

 
Page 73 of 513

 
S1611422002 



Comments

Analyses Result QualUnits Date Analyzed/InitRL Method

Sample Analysis Report

1673 Terra Avenue,   Sheridan, Wyoming 82801  ph: (307) 672-8945
Inter-Mountain Labs

Your Environmental Monitoring Partner

Company: Dawn Mining Company

ProjectName: Midnite Mine Remedial Action
Lab ID: S1611422-072
ClientSample ID: P1R1-68-0015-SOI-DIS-01
COC: WEB

WorkOrder: S1611422
CollectionDate: 11/17/2016
DateReceived: 11/23/2016 12:20:00 PM
FieldSampler: RW
Matrix: Soil

Report ID S1611422001
Date Reported 1/17/2017

8809 Washington St. NE Suite 150
Albuquerque, NM 87113

Radionuclides - Total
01/09/2017 1334Radium 226 1.5 pCi/g EPA 901.1 Mod. MB0.2

01/09/2017 1334Radium 226 Precision (±) 0.2 pCi/g EPA 901.1 Mod. MB

Qualifiers: 

Page 72 of 83
Wade Nieuwsma, Assistant Laboratory Manager

Reviewed by:

These results apply only to the samples tested. RL - Reporting Limit

B Analyte detected in the associated Method Blank C Calculated Value
E Value above quantitation range H Holding times for preparation or analysis exceeded
J Analyte detected below quantitation limits L Analyzed by another laboratory
M Value exceeds Monthly Ave or MCL or is less than LCL ND Not Detected at the Reporting Limit
O Outside the Range of Dilutions S Spike Recovery outside accepted recovery limits
X Matrix Effect

 
Page 74 of 513

 
S1611422002 



Comments

Analyses Result QualUnits Date Analyzed/InitRL Method

Sample Analysis Report

1673 Terra Avenue,   Sheridan, Wyoming 82801  ph: (307) 672-8945
Inter-Mountain Labs

Your Environmental Monitoring Partner

Company: Dawn Mining Company

ProjectName: Midnite Mine Remedial Action
Lab ID: S1611422-073
ClientSample ID: P1R1-69-0015-SOI-DIS-01
COC: WEB

WorkOrder: S1611422
CollectionDate: 11/17/2016
DateReceived: 11/23/2016 12:20:00 PM
FieldSampler: RW
Matrix: Soil

Report ID S1611422001
Date Reported 1/17/2017

8809 Washington St. NE Suite 150
Albuquerque, NM 87113

Radionuclides - Total
01/09/2017 1451Radium 226 1.9 pCi/g EPA 901.1 Mod. MB0.2

01/09/2017 1451Radium 226 Precision (±) 0.2 pCi/g EPA 901.1 Mod. MB

Qualifiers: 

Page 73 of 83
Wade Nieuwsma, Assistant Laboratory Manager

Reviewed by:

These results apply only to the samples tested. RL - Reporting Limit

B Analyte detected in the associated Method Blank C Calculated Value
E Value above quantitation range H Holding times for preparation or analysis exceeded
J Analyte detected below quantitation limits L Analyzed by another laboratory
M Value exceeds Monthly Ave or MCL or is less than LCL ND Not Detected at the Reporting Limit
O Outside the Range of Dilutions S Spike Recovery outside accepted recovery limits
X Matrix Effect

 
Page 75 of 513

 
S1611422002 



Comments

Analyses Result QualUnits Date Analyzed/InitRL Method

Sample Analysis Report

1673 Terra Avenue,   Sheridan, Wyoming 82801  ph: (307) 672-8945
Inter-Mountain Labs

Your Environmental Monitoring Partner

Company: Dawn Mining Company

ProjectName: Midnite Mine Remedial Action
Lab ID: S1611422-074
ClientSample ID: P1R1-70-0015-SOI-DIS-01
COC: WEB

WorkOrder: S1611422
CollectionDate: 11/17/2016
DateReceived: 11/23/2016 12:20:00 PM
FieldSampler: RW
Matrix: Soil

Report ID S1611422001
Date Reported 1/17/2017

8809 Washington St. NE Suite 150
Albuquerque, NM 87113

Metals - Total
12/12/2016 2006Uranium 1.84 mg/Kg 6020A MS0.05

Radionuclides - Total
01/16/2017 2225Lead 210 1.4 pCi/g EPA 909.0 Mod. MB1.35

01/16/2017 2225Lead 210 Precision (±) 0.6 pCi/g EPA 909.0 Mod. MB

01/09/2017 1607Radium 226 1.2 pCi/g EPA 901.1 Mod. MB0.2

01/09/2017 1607Radium 226 Precision (±) 0.2 pCi/g EPA 901.1 Mod. MB

Qualifiers: 

Page 74 of 83
Wade Nieuwsma, Assistant Laboratory Manager

Reviewed by:

These results apply only to the samples tested. RL - Reporting Limit

B Analyte detected in the associated Method Blank C Calculated Value
E Value above quantitation range H Holding times for preparation or analysis exceeded
J Analyte detected below quantitation limits L Analyzed by another laboratory
M Value exceeds Monthly Ave or MCL or is less than LCL ND Not Detected at the Reporting Limit
O Outside the Range of Dilutions S Spike Recovery outside accepted recovery limits
X Matrix Effect

 
Page 76 of 513

 
S1611422002 



Comments

Analyses Result QualUnits Date Analyzed/InitRL Method

Sample Analysis Report

1673 Terra Avenue,   Sheridan, Wyoming 82801  ph: (307) 672-8945
Inter-Mountain Labs

Your Environmental Monitoring Partner

Company: Dawn Mining Company

ProjectName: Midnite Mine Remedial Action
Lab ID: S1611422-075
ClientSample ID: P1R1-71-0015-SOI-DIS-01
COC: WEB

WorkOrder: S1611422
CollectionDate: 11/17/2016
DateReceived: 11/23/2016 12:20:00 PM
FieldSampler: RW
Matrix: Soil

Report ID S1611422001
Date Reported 1/17/2017

8809 Washington St. NE Suite 150
Albuquerque, NM 87113

Radionuclides - Total
01/09/2017 1724Radium 226 1.3 pCi/g EPA 901.1 Mod. MB0.2

01/09/2017 1724Radium 226 Precision (±) 0.2 pCi/g EPA 901.1 Mod. MB

Qualifiers: 

Page 75 of 83
Wade Nieuwsma, Assistant Laboratory Manager

Reviewed by:

These results apply only to the samples tested. RL - Reporting Limit

B Analyte detected in the associated Method Blank C Calculated Value
E Value above quantitation range H Holding times for preparation or analysis exceeded
J Analyte detected below quantitation limits L Analyzed by another laboratory
M Value exceeds Monthly Ave or MCL or is less than LCL ND Not Detected at the Reporting Limit
O Outside the Range of Dilutions S Spike Recovery outside accepted recovery limits
X Matrix Effect

 
Page 77 of 513

 
S1611422002 



Comments

Analyses Result QualUnits Date Analyzed/InitRL Method

Sample Analysis Report

1673 Terra Avenue,   Sheridan, Wyoming 82801  ph: (307) 672-8945
Inter-Mountain Labs

Your Environmental Monitoring Partner

Company: Dawn Mining Company

ProjectName: Midnite Mine Remedial Action
Lab ID: S1611422-076
ClientSample ID: P1R1-72-0015-SOI-DIS-01
COC: WEB

WorkOrder: S1611422
CollectionDate: 11/17/2016
DateReceived: 11/23/2016 12:20:00 PM
FieldSampler: RW
Matrix: Soil

Report ID S1611422001
Date Reported 1/17/2017

8809 Washington St. NE Suite 150
Albuquerque, NM 87113

Radionuclides - Total
01/09/2017 1840Radium 226 2.4 pCi/g EPA 901.1 Mod. MB0.2

01/09/2017 1840Radium 226 Precision (±) 0.2 pCi/g EPA 901.1 Mod. MB

Qualifiers: 

Page 76 of 83
Wade Nieuwsma, Assistant Laboratory Manager

Reviewed by:

These results apply only to the samples tested. RL - Reporting Limit

B Analyte detected in the associated Method Blank C Calculated Value
E Value above quantitation range H Holding times for preparation or analysis exceeded
J Analyte detected below quantitation limits L Analyzed by another laboratory
M Value exceeds Monthly Ave or MCL or is less than LCL ND Not Detected at the Reporting Limit
O Outside the Range of Dilutions S Spike Recovery outside accepted recovery limits
X Matrix Effect

 
Page 78 of 513

 
S1611422002 



Comments

Analyses Result QualUnits Date Analyzed/InitRL Method

Sample Analysis Report

1673 Terra Avenue,   Sheridan, Wyoming 82801  ph: (307) 672-8945
Inter-Mountain Labs

Your Environmental Monitoring Partner

Company: Dawn Mining Company

ProjectName: Midnite Mine Remedial Action
Lab ID: S1611422-077
ClientSample ID: P1R1-73-0015-SOI-DIS-01
COC: WEB

WorkOrder: S1611422
CollectionDate: 11/17/2016
DateReceived: 11/23/2016 12:20:00 PM
FieldSampler: RW
Matrix: Soil

Report ID S1611422001
Date Reported 1/17/2017

8809 Washington St. NE Suite 150
Albuquerque, NM 87113

Radionuclides - Total
01/09/2017 1956Radium 226 1.7 pCi/g EPA 901.1 Mod. MB0.2

01/09/2017 1956Radium 226 Precision (±) 0.2 pCi/g EPA 901.1 Mod. MB

Qualifiers: 

Page 77 of 83
Wade Nieuwsma, Assistant Laboratory Manager

Reviewed by:

These results apply only to the samples tested. RL - Reporting Limit

B Analyte detected in the associated Method Blank C Calculated Value
E Value above quantitation range H Holding times for preparation or analysis exceeded
J Analyte detected below quantitation limits L Analyzed by another laboratory
M Value exceeds Monthly Ave or MCL or is less than LCL ND Not Detected at the Reporting Limit
O Outside the Range of Dilutions S Spike Recovery outside accepted recovery limits
X Matrix Effect

 
Page 79 of 513

 
S1611422002 



Comments

Analyses Result QualUnits Date Analyzed/InitRL Method

Sample Analysis Report

1673 Terra Avenue,   Sheridan, Wyoming 82801  ph: (307) 672-8945
Inter-Mountain Labs

Your Environmental Monitoring Partner

Company: Dawn Mining Company

ProjectName: Midnite Mine Remedial Action
Lab ID: S1611422-078
ClientSample ID: P1R1-74-0015-SOI-DIS-01
COC: WEB

WorkOrder: S1611422
CollectionDate: 11/17/2016
DateReceived: 11/23/2016 12:20:00 PM
FieldSampler: RW
Matrix: Soil

Report ID S1611422001
Date Reported 1/17/2017

8809 Washington St. NE Suite 150
Albuquerque, NM 87113

Metals - Total
12/12/2016 2017Uranium 5.20 mg/Kg 6020A MS0.05

Radionuclides - Total
01/16/2017 2225Lead 210 2.6 pCi/g EPA 909.0 Mod. MB1.35

01/16/2017 2225Lead 210 Precision (±) 0.5 pCi/g EPA 909.0 Mod. MB

01/09/2017 2113Radium 226 2.2 pCi/g EPA 901.1 Mod. MB0.2

01/09/2017 2113Radium 226 Precision (±) 0.2 pCi/g EPA 901.1 Mod. MB

Qualifiers: 

Page 78 of 83
Wade Nieuwsma, Assistant Laboratory Manager

Reviewed by:

These results apply only to the samples tested. RL - Reporting Limit

B Analyte detected in the associated Method Blank C Calculated Value
E Value above quantitation range H Holding times for preparation or analysis exceeded
J Analyte detected below quantitation limits L Analyzed by another laboratory
M Value exceeds Monthly Ave or MCL or is less than LCL ND Not Detected at the Reporting Limit
O Outside the Range of Dilutions S Spike Recovery outside accepted recovery limits
X Matrix Effect

 
Page 80 of 513

 
S1611422002 



Comments

Analyses Result QualUnits Date Analyzed/InitRL Method

Sample Analysis Report

1673 Terra Avenue,   Sheridan, Wyoming 82801  ph: (307) 672-8945
Inter-Mountain Labs

Your Environmental Monitoring Partner

Company: Dawn Mining Company

ProjectName: Midnite Mine Remedial Action
Lab ID: S1611422-079
ClientSample ID: P1R1-75-0015-SOI-DIS-01
COC: WEB

WorkOrder: S1611422
CollectionDate: 11/17/2016
DateReceived: 11/23/2016 12:20:00 PM
FieldSampler: RW
Matrix: Soil

Report ID S1611422001
Date Reported 1/17/2017

8809 Washington St. NE Suite 150
Albuquerque, NM 87113

Metals - Total
12/12/2016 2103Uranium 12.3 mg/Kg 6020A MS0.05

Radionuclides - Total
01/16/2017 2225Lead 210 4.3 pCi/g EPA 909.0 Mod. MB1.35

01/16/2017 2225Lead 210 Precision (±) 0.6 pCi/g EPA 909.0 Mod. MB

01/09/2017 2229Radium 226 4.3 pCi/g EPA 901.1 Mod. MB0.2

01/09/2017 2229Radium 226 Precision (±) 0.3 pCi/g EPA 901.1 Mod. MB

Qualifiers: 

Page 79 of 83
Wade Nieuwsma, Assistant Laboratory Manager

Reviewed by:

These results apply only to the samples tested. RL - Reporting Limit

B Analyte detected in the associated Method Blank C Calculated Value
E Value above quantitation range H Holding times for preparation or analysis exceeded
J Analyte detected below quantitation limits L Analyzed by another laboratory
M Value exceeds Monthly Ave or MCL or is less than LCL ND Not Detected at the Reporting Limit
O Outside the Range of Dilutions S Spike Recovery outside accepted recovery limits
X Matrix Effect

 
Page 81 of 513

 
S1611422002 



Comments

Analyses Result QualUnits Date Analyzed/InitRL Method

Sample Analysis Report

1673 Terra Avenue,   Sheridan, Wyoming 82801  ph: (307) 672-8945
Inter-Mountain Labs

Your Environmental Monitoring Partner

Company: Dawn Mining Company

ProjectName: Midnite Mine Remedial Action
Lab ID: S1611422-080
ClientSample ID: P1R1-B1-0015-SOI-01
COC: WEB

WorkOrder: S1611422
CollectionDate: 11/17/2016
DateReceived: 11/23/2016 12:20:00 PM
FieldSampler: RW
Matrix: Soil

Report ID S1611422001
Date Reported 1/17/2017

8809 Washington St. NE Suite 150
Albuquerque, NM 87113

Radionuclides - Total
01/09/2017 2345Radium 226 1.7 pCi/g EPA 901.1 Mod. MB0.2

01/09/2017 2345Radium 226 Precision (±) 0.2 pCi/g EPA 901.1 Mod. MB

Qualifiers: 

Page 80 of 83
Wade Nieuwsma, Assistant Laboratory Manager

Reviewed by:

These results apply only to the samples tested. RL - Reporting Limit

B Analyte detected in the associated Method Blank C Calculated Value
E Value above quantitation range H Holding times for preparation or analysis exceeded
J Analyte detected below quantitation limits L Analyzed by another laboratory
M Value exceeds Monthly Ave or MCL or is less than LCL ND Not Detected at the Reporting Limit
O Outside the Range of Dilutions S Spike Recovery outside accepted recovery limits
X Matrix Effect

 
Page 82 of 513

 
S1611422002 



Comments

Analyses Result QualUnits Date Analyzed/InitRL Method

Sample Analysis Report

1673 Terra Avenue,   Sheridan, Wyoming 82801  ph: (307) 672-8945
Inter-Mountain Labs

Your Environmental Monitoring Partner

Company: Dawn Mining Company

ProjectName: Midnite Mine Remedial Action
Lab ID: S1611422-081
ClientSample ID: P1R1-B2-0015-SOI-01
COC: WEB

WorkOrder: S1611422
CollectionDate: 11/17/2016
DateReceived: 11/23/2016 12:20:00 PM
FieldSampler: RW
Matrix: Soil

Report ID S1611422001
Date Reported 1/17/2017

8809 Washington St. NE Suite 150
Albuquerque, NM 87113

Metals - Total
12/12/2016 2109Uranium 9.98 mg/Kg 6020A MS0.05

Radionuclides - Total
01/16/2017 2225Lead 210 1.8 pCi/g EPA 909.0 Mod. MB1.35

01/16/2017 2225Lead 210 Precision (±) 0.3 pCi/g EPA 909.0 Mod. MB

01/10/2017 809Radium 226 1.8 pCi/g EPA 901.1 Mod. MB0.2

01/10/2017 809Radium 226 Precision (±) 0.2 pCi/g EPA 901.1 Mod. MB

Qualifiers: 

Page 81 of 83
Wade Nieuwsma, Assistant Laboratory Manager

Reviewed by:

These results apply only to the samples tested. RL - Reporting Limit

B Analyte detected in the associated Method Blank C Calculated Value
E Value above quantitation range H Holding times for preparation or analysis exceeded
J Analyte detected below quantitation limits L Analyzed by another laboratory
M Value exceeds Monthly Ave or MCL or is less than LCL ND Not Detected at the Reporting Limit
O Outside the Range of Dilutions S Spike Recovery outside accepted recovery limits
X Matrix Effect

 
Page 83 of 513

 
S1611422002 



Comments

Analyses Result QualUnits Date Analyzed/InitRL Method

Sample Analysis Report

1673 Terra Avenue,   Sheridan, Wyoming 82801  ph: (307) 672-8945
Inter-Mountain Labs

Your Environmental Monitoring Partner

Company: Dawn Mining Company

ProjectName: Midnite Mine Remedial Action
Lab ID: S1611422-082
ClientSample ID: P1R1-B3-0015-SOI-01
COC: WEB

WorkOrder: S1611422
CollectionDate: 11/17/2016
DateReceived: 11/23/2016 12:20:00 PM
FieldSampler: RW
Matrix: Soil

Report ID S1611422001
Date Reported 1/17/2017

8809 Washington St. NE Suite 150
Albuquerque, NM 87113

Radionuclides - Total
01/10/2017 925Radium 226 1.6 pCi/g EPA 901.1 Mod. MB0.2

01/10/2017 925Radium 226 Precision (±) 0.2 pCi/g EPA 901.1 Mod. MB

Qualifiers: 

Page 82 of 83
Wade Nieuwsma, Assistant Laboratory Manager

Reviewed by:

These results apply only to the samples tested. RL - Reporting Limit

B Analyte detected in the associated Method Blank C Calculated Value
E Value above quantitation range H Holding times for preparation or analysis exceeded
J Analyte detected below quantitation limits L Analyzed by another laboratory
M Value exceeds Monthly Ave or MCL or is less than LCL ND Not Detected at the Reporting Limit
O Outside the Range of Dilutions S Spike Recovery outside accepted recovery limits
X Matrix Effect

 
Page 84 of 513

 
S1611422002 



Comments

Analyses Result QualUnits Date Analyzed/InitRL Method

Sample Analysis Report

1673 Terra Avenue,   Sheridan, Wyoming 82801  ph: (307) 672-8945
Inter-Mountain Labs

Your Environmental Monitoring Partner

Company: Dawn Mining Company

ProjectName: Midnite Mine Remedial Action
Lab ID: S1611422-083
ClientSample ID: P1R1-3-0015-SOI-02
COC: WEB

WorkOrder: S1611422
CollectionDate: 11/16/2016
DateReceived: 11/23/2016 12:20:00 PM
FieldSampler: RW
Matrix: Soil

Report ID S1611422001
Date Reported 1/17/2017

8809 Washington St. NE Suite 150
Albuquerque, NM 87113

Radionuclides - Total
01/10/2017 1042Radium 226 1.3 pCi/g EPA 901.1 Mod. MB0.2

01/10/2017 1042Radium 226 Precision (±) 0.2 pCi/g EPA 901.1 Mod. MB

Qualifiers: 

Page 83 of 83
Wade Nieuwsma, Assistant Laboratory Manager

Reviewed by:

These results apply only to the samples tested. RL - Reporting Limit

B Analyte detected in the associated Method Blank C Calculated Value
E Value above quantitation range H Holding times for preparation or analysis exceeded
J Analyte detected below quantitation limits L Analyzed by another laboratory
M Value exceeds Monthly Ave or MCL or is less than LCL ND Not Detected at the Reporting Limit
O Outside the Range of Dilutions S Spike Recovery outside accepted recovery limits
X Matrix Effect

 
Page 85 of 513

 
S1611422002 



Project: Midnite Mine Remedial Action

CLIENT: Dawn Mining Company

Work Order: S1611422

ANALYTICAL QC SUMMARY REPORT

Report ID: S1611422001

1/17/2017Date:

1673 Terra Avenue,   Sheridan, Wyoming 82801  ph: (307) 672-8945
Inter-Mountain Labs

Your Environmental Monitoring Partner

Radium By Gamma Spectroscopy in Soil Sample Type MBLK Units: pCi/g

Analyte Spike Ref Samp %REC % Rec Limits QualRLResult

RunNo: 142384 PrepDate: 12/29/16 11:56 BatchID 12699MB-12699 (12/29/16 10:39)

Radium 226 0.2ND

Analyte Spike Ref Samp %REC % Rec Limits QualRLResult

RunNo: 142352 PrepDate: 12/29/16 11:56 BatchID 12699MB2-12699 (01/06/17 21:42)

Radium 226 0.2ND

Analyte Spike Ref Samp %REC % Rec Limits QualRLResult

RunNo: 142359 PrepDate: 12/29/16 11:56 BatchID 12699MB3-12699 (01/07/17 12:56)

Radium 226 0.2ND

Analyte Spike Ref Samp %REC % Rec Limits QualRLResult

RunNo: 142369 PrepDate: 12/29/16 11:56 BatchID 12699MB4-12699 (01/08/17 21:00)

Radium 226 0.2ND

Radium By Gamma Spectroscopy in Soil Sample Type LCS Units: pCi/g

Analyte Spike Ref Samp %REC % Rec Limits QualRLResult

RunNo: 142384 PrepDate: 12/29/16 11:56 BatchID 12699ROCKYFLATS-12699 (12/29/16 13:36)

1.15 70 - 130Radium 226 1060.21.2

Analyte Spike Ref Samp %REC % Rec Limits QualRLResult

RunNo: 142384 PrepDate: 12/29/16 11:56 BatchID 12699LCS-15-3-12699 (01/05/17 11:22)

37.9 70 - 130Radium 226 97.70.237.0

Analyte Spike Ref Samp %REC % Rec Limits QualRLResult

RunNo: 142384 PrepDate: 12/29/16 11:56 BatchID 12699UTS-4-12699 (01/05/17 11:24)

978 70 - 130Radium 226 1040.21020

Analyte Spike Ref Samp %REC % Rec Limits QualRLResult

RunNo: 142352 PrepDate: 12/29/16 11:56 BatchID 12699LCS2-15-3-12699 (01/05/17 15:28)

37.9 70 - 130Radium 226 98.30.237.3

Analyte Spike Ref Samp %REC % Rec Limits QualRLResult

RunNo: 142359 PrepDate: 12/29/16 11:56 BatchID 12699LCS3-15-3-12699 (01/07/17 14:13)

37.9 70 - 130Radium 226 1000.237.9

Analyte Spike Ref Samp %REC % Rec Limits QualRLResult

RunNo: 142359 PrepDate: 12/29/16 11:56 BatchID 12699ROCKYFLATS-001-12699 (01/08/17 18:18)

1.15 70 - 130Radium 226 1180.21.4

Analyte Spike Ref Samp %REC % Rec Limits QualRLResult

RunNo: 142369 PrepDate: 12/29/16 11:56 BatchID 12699LCS4-15-3-12699 (01/08/17 22:16)

37.9 70 - 130Radium 226 98.20.237.2

Page 1 of 5

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

L Analyzed by another laboratory ND Not Detected at the Reporting Limit

O Outside the Range of Dilutions R RPD outside accepted recovery limits

S Spike Recovery outside accepted recovery limits X Matrix Effect

 
Page 86 of 513

 
S1611422002 



Project: Midnite Mine Remedial Action

CLIENT: Dawn Mining Company

Work Order: S1611422

ANALYTICAL QC SUMMARY REPORT

Report ID: S1611422001

1/17/2017Date:

1673 Terra Avenue,   Sheridan, Wyoming 82801  ph: (307) 672-8945
Inter-Mountain Labs

Your Environmental Monitoring Partner

Radium By Gamma Spectroscopy in Soil Sample Type LCS Units: pCi/g

Analyte Spike Ref Samp %REC % Rec Limits QualRLResult

RunNo: 142369 PrepDate: 12/29/16 11:56 BatchID 12699UTS-4-001-12699 (01/10/17 02:19)

978 70 - 130Radium 226 94.60.2925

Radium By Gamma Spectroscopy in Soil Sample Type DUP Units: pCi/g

Analyte Ref Samp %RPD %REC % RPD Limits QualRLResult

RunNo: 142384 PrepDate: 12/29/16 11:56 BatchID 12699S1611422-020AD (01/05/17 08:17)

3.0 2017.5Radium 226 0.23.6

Analyte Ref Samp %RPD %REC % RPD Limits QualRLResult

RunNo: 142352 PrepDate: 12/29/16 11:56 BatchID 12699S1611422-040AD (01/06/17 18:14)

3.3 200.480Radium 226 0.23.4

Analyte Ref Samp %RPD %REC % RPD Limits QualRLResult

RunNo: 142359 PrepDate: 12/29/16 11:56 BatchID 12699S1611422-060AD (01/08/17 17:01)

2.1 2016.7Radium 226 0.22.4

Analyte Ref Samp %RPD %REC % RPD Limits QualRLResult

RunNo: 142369 PrepDate: 12/29/16 11:56 BatchID 12699S1611422-080AD (01/10/17 01:02)

1.7 207.59Radium 226 0.21.6

Page 2 of 5

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

L Analyzed by another laboratory ND Not Detected at the Reporting Limit

O Outside the Range of Dilutions R RPD outside accepted recovery limits

S Spike Recovery outside accepted recovery limits X Matrix Effect
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Project: Midnite Mine Remedial Action

CLIENT: Dawn Mining Company

Work Order: S1611422

ANALYTICAL QC SUMMARY REPORT

Report ID: S1611422001

1/17/2017Date:

1673 Terra Avenue,   Sheridan, Wyoming 82801  ph: (307) 672-8945
Inter-Mountain Labs

Your Environmental Monitoring Partner

Lead 210 in Soil - EPA 909.0 Sample Type MBLK Units: pCi/g

Analyte Spike Ref Samp %REC % Rec Limits QualRLResult

RunNo: 142420 PrepDate: 12/13/16 0:00 BatchID 12629MB-16 (01/12/17 10:51)

Lead 210 1.35ND

Analyte Spike Ref Samp %REC % Rec Limits QualRLResult

RunNo: 142471 PrepDate: 12/09/16 8:50 BatchID 12631MB-17 (01/16/17 14:08)

Lead 210 1.35ND

Lead 210 in Soil - EPA 909.0 Sample Type LCS Units: pCi/g

Analyte Spike Ref Samp %REC % Rec Limits QualRLResult

RunNo: 142420 PrepDate: 12/13/16 0:00 BatchID 12629LCS-16 (01/12/17 10:51)

13.6 50 - 150Lead 210 93.21.3512.6

Analyte Spike Ref Samp %REC % Rec Limits QualRLResult

RunNo: 142420 PrepDate: 12/08/16 9:00 BatchID 12629UTS-4 (01/12/17 10:51)

875 50 - 150Lead 210 84.41.35739

Analyte Spike Ref Samp %REC % Rec Limits QualRLResult

RunNo: 142471 PrepDate: 12/09/16 8:50 BatchID 12631LCS-17 (01/16/17 14:08)

11.2 50 - 150Lead 210 1211.3513.6

Analyte Spike Ref Samp %REC % Rec Limits QualRLResult

RunNo: 142471 PrepDate: 12/09/16 8:50 BatchID 12631UTS-4 (01/16/17 14:08)

875 50 - 150Lead 210 97.01.35849

Lead 210 in Soil - EPA 909.0 Sample Type MS Units: pCi/g

Analyte Spike Ref Samp %REC % Rec Limits QualRLResult

RunNo: 142420 PrepDate: 12/13/16 0:00 BatchID 12629S1611422-008A MS (01/12/17 10:51)

13.6 1.95 50 - 150Lead 210 1021.3515.8

Analyte Spike Ref Samp %REC % Rec Limits QualRLResult

RunNo: 142471 PrepDate: 12/09/16 8:50 BatchID 12631S1611422-045A MS (01/16/17 14:08)

11.2 1.82 50 - 150Lead 210 1071.3513.8

Lead 210 in Soil - EPA 909.0 Sample Type MSD Units: pCi/g

Analyte Conc %RPD %REC % RPD Limits QualRLResult

RunNo: 142420 PrepDate: 12/13/16 0:00 BatchID 12629S1611422-008A MSD (01/12/17 10:51)

13.615.8 203.73Lead 210 97.91.3515.2

Analyte Conc %RPD %REC % RPD Limits QualRLResult

RunNo: 142471 PrepDate: 12/09/16 8:50 BatchID 12631S1611422-045A MSD (01/16/17 14:08)

013.8 303.73Lead 210 1.3513.3

Page 3 of 5

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

L Analyzed by another laboratory ND Not Detected at the Reporting Limit

O Outside the Range of Dilutions R RPD outside accepted recovery limits

S Spike Recovery outside accepted recovery limits X Matrix Effect
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Project: Midnite Mine Remedial Action

CLIENT: Dawn Mining Company

Work Order: S1611422

ANALYTICAL QC SUMMARY REPORT

Report ID: S1611422001

1/17/2017Date:

1673 Terra Avenue,   Sheridan, Wyoming 82801  ph: (307) 672-8945
Inter-Mountain Labs

Your Environmental Monitoring Partner

Total (3050) Metals by ICPMS - 6020 Sample Type MBLK Units: mg/Kg

Analyte Spike Ref Samp %REC % Rec Limits QualRLResult

RunNo: 141711 PrepDate: 12/08/16 9:00 BatchID 12629MB-12629 (12/12/16 13:59)

Uranium 1ND

Analyte Spike Ref Samp %REC % Rec Limits QualRLResult

RunNo: 141711 PrepDate: 12/09/16 8:50 BatchID 12631MB-12631 (12/12/16 17:48)

Uranium 1ND

Total (3050) Metals by ICPMS - 6020 Sample Type LCS Units: mg/Kg

Analyte Spike Ref Samp %REC % Rec Limits QualRLResult

RunNo: 141711 PrepDate: 12/08/16 9:00 BatchID 12629LCS-12629 (12/12/16 14:10)

50 80 - 120Uranium 95.6148

Analyte Spike Ref Samp %REC % Rec Limits QualRLResult

RunNo: 141711 PrepDate: 12/09/16 8:50 BatchID 12631LCS-12631 (12/12/16 18:00)

50 80 - 120Uranium 93.0147

Total (3050) Metals by ICPMS - 6020 Sample Type MS Units: mg/Kg

Analyte Spike Ref Samp %REC % Rec Limits QualRLResult

RunNo: 141711 PrepDate: 12/08/16 9:00 BatchID 12629S1611422-008AS (12/12/16 14:44)

50 2.82 75 - 125Uranium 86.20.0545.9

Analyte Spike Ref Samp %REC % Rec Limits QualRLResult

RunNo: 141711 PrepDate: 12/08/16 9:00 BatchID 12629S1611422-031AS (12/12/16 16:40)

50 3.36 75 - 125Uranium 83.20.0545.0

Analyte Spike Ref Samp %REC % Rec Limits QualRLResult

RunNo: 141711 PrepDate: 12/09/16 8:50 BatchID 12631S1611422-045AS (12/12/16 18:46)

50 2.60 75 - 125Uranium 87.90.0546.5

Analyte Spike Ref Samp %REC % Rec Limits QualRLResult

RunNo: 141711 PrepDate: 12/09/16 8:50 BatchID 12631S1611422-078AS (12/12/16 20:29)

50 5.20 75 - 125Uranium 86.80.0548.6

Total (3050) Metals by ICPMS - 6020 Sample Type MSD Units: mg/Kg

Analyte Conc %RPD %REC % RPD Limits QualRLResult

RunNo: 141711 PrepDate: 12/08/16 9:00 BatchID 12629S1611422-008AMSD (12/12/16 15:02)

5045.9 200.978Uranium 87.10.0546.4

Analyte Conc %RPD %REC % RPD Limits QualRLResult

RunNo: 141711 PrepDate: 12/08/16 9:00 BatchID 12629S1611422-031AMSD (12/12/16 16:45)

5045.0 200.104Uranium 83.10.0544.9

Analyte Conc %RPD %REC % RPD Limits QualRLResult

RunNo: 141711 PrepDate: 12/09/16 8:50 BatchID 12631S1611422-045AMSD (12/12/16 18:51)

5046.5 200.622Uranium 88.50.0546.8

Page 4 of 5

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

L Analyzed by another laboratory ND Not Detected at the Reporting Limit

O Outside the Range of Dilutions R RPD outside accepted recovery limits

S Spike Recovery outside accepted recovery limits X Matrix Effect
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Project: Midnite Mine Remedial Action

CLIENT: Dawn Mining Company

Work Order: S1611422

ANALYTICAL QC SUMMARY REPORT

Report ID: S1611422001

1/17/2017Date:

1673 Terra Avenue,   Sheridan, Wyoming 82801  ph: (307) 672-8945
Inter-Mountain Labs

Your Environmental Monitoring Partner

Total (3050) Metals by ICPMS - 6020 Sample Type MSD Units: mg/Kg

Analyte Conc %RPD %REC % RPD Limits QualRLResult

RunNo: 141711 PrepDate: 12/09/16 8:50 BatchID 12631S1611422-078AMSD (12/12/16 20:46)

5048.6 200.471Uranium 87.30.0548.8

Total (3050) Metals by ICPMS - 6020 Sample Type ICSA Units: mg/Kg

Analyte Conc %RPD %REC % RPD Limits QualRLResult

RunNo: 141711ICS (12/12/16 13:30)

ND NDUranium 0.01ND

Total (3050) Metals by ICPMS - 6020 Sample Type ICSAB Units: mg/Kg

Analyte Conc %RPD %REC % RPD Limits QualRLResult

RunNo: 141711ICSAB (12/12/16 13:36)

0.02ND NDUranium 1010.010.02

Total (3050) Metals by ICPMS - 6020 Sample Type SD Units: mg/Kg

Analyte Conc %PD %REC % PD Limits QualRLResult

RunNo: 141711 PrepDate: 12/08/16 9:00 BatchID 12629S1611422-008AX5 (12/12/16 14:39)

3 108.25Uranium 13

Page 5 of 5

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits

L Analyzed by another laboratory ND Not Detected at the Reporting Limit

O Outside the Range of Dilutions R RPD outside accepted recovery limits

S Spike Recovery outside accepted recovery limits X Matrix Effect
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TOT3050_6020A CPS Data
M.Slipp
Agilent ICPMS

121216-CPS data.xls

Sample Name Acq. Date-Time Dilution CPS CPS RSD CPS CPS RSD CPS CPS RSD CPS

Calibration Blank 12/12/2016 11:42 AM 1 195 11.94992841 9661181.35 0.042106592 524414.89 0.711167844 14429421.09

1ppb Standard 12/12/2016 11:47 AM 1 138371.01 0.909605084 9507312.857 0.526398738 516712.3033 0.077359069 14216673.88

10ppb Standard 12/12/2016 11:53 AM 1 1378918.207 0.927604349 9375131.223 0.580638683 505805.7933 0.557612077 13963029.17

20ppb Standard 12/12/2016 11:59 AM 1 2766070.167 1.008214704 9027832.257 0.26785779 494835.9533 0.556591834 13654503.9

100ppb Standard 12/12/2016 12:04 PM 1 13474384.33 0.841418012 8711965.42 0.80848659 469329.0767 0.464446063 12941503.65

200ppb Standard 12/12/2016 12:10 PM 1 26279731.33 0.826297926 8357898.453 0.286234735 447773.54 0.091649793 12494733.95

Calibration Blank 12/12/2016 12:16 PM 1 860.0233333 3.241554868 8538391.497 0.418321945 462298.0167 0.532804886 12591357.56

ICV 12/12/2016 12:21 PM 1 2643334 0.649288477 8437362.82 0.717392481 457655.5733 0.449158084 12502277.28

ICB 12/12/2016 12:27 PM 1 364.6666667 6.016264231 8677358.237 0.286288226 470162.3233 0.334857903 12706201.16

QCS 12/12/2016 12:33 PM 1 12546298.33 0.321912921 8326001.73 0.151659592 450958.63 0.548221696 12266809.79

QCS-ICV 12/12/2016 12:39 PM 1 12384020 0.353343679 8162316.36 0.615491613 442353.1967 0.502766886 12080458.41

LLICV-1ppb 12/12/2016 1:19 PM 1 123731.1667 1.149682645 8296275 0.474463361 449121.2833 0.753062673 12181011.74

CCB 12/12/2016 1:24 PM 1 146 3.138750476 8335797.71 0.543919094 452094.6167 0.857618328 12212663.68

ics 12/12/2016 1:30 PM 1 219 6.909929658 8244323.187 3.969180109 448251.8233 2.810431462 11977389.52

icsab 12/12/2016 1:36 PM 1 2966760.833 1.451030165 10017229.53 3.212098516 545067.1867 2.87660635 14920073.3

CCV 12/12/2016 1:41 PM 1 3068564.333 0.460004241 10670134.22 0.463990516 565396.5567 0.360861412 16027018.25

CCB 12/12/2016 1:47 PM 1 368.0066667 13.91849571 10656545.44 0.416629757 570988.31 0.293974958 16012194.36

Rgt H2O check 12/12/2016 1:53 PM 1 203.6666667 3.813806939 10724049.91 0.722760807 573065.41 0.408133761 16127201.58

MB-12629 12/12/2016 1:59 PM 2 574.01 6.259557925 10156866.98 0.500085536 546888.8167 0.20540833 15545109.94

LLQC-12629 12/12/2016 2:04 PM 2 345727.5733 0.801661066 10191962.64 0.700959732 548073.14 0.894818625 15424997.72

LCS-12629 12/12/2016 2:10 PM 2 33968301.33 1.340639347 7890392.123 0.769240543 31477469.86 0.599266388 13796582.51

UTS-4 12/12/2016 2:16 PM 11 12222112.33 0.404172022 9546816.573 0.540745056 1688936.497 0.800684167 14215210.55

S1611422-003A 12/12/2016 2:21 PM 11 429654.7833 0.17607214 9738782.193 0.441296686 1165025.647 0.400262051 14549238.31

S1611422-003Ad 12/12/2016 2:27 PM 11 423238.24 0.930097184 9480964.683 0.151609441 1137108.077 0.165384126 14297918.87

S1611422-008A 12/12/2016 2:33 PM 11 394263.0067 0.66730055 9210386.113 0.961779499 1149178.81 0.353598274 13861617.78

S1611422-008Ax5 12/12/2016 2:39 PM 55 80081.93 0.847916717 9444868.787 0.376975456 634467.7 0.485384267 14102488.88

S1611422-008As 12/12/2016 2:44 PM 11 6426028.667 0.730794592 8680863.733 0.851281004 6745060.29 0.843006854 13325552.52

CCV 12/12/2016 2:50 PM 1 2792377.583 0.546436535 9159594.563 0.700496426 496717.3933 0.295016902 13829734.17

CCB 12/12/2016 2:56 PM 1 1699.77 32.1538039 9268147.047 0.654984226 498118.4167 0.265369948 13769639.18

S1611422-008Amsd 12/12/2016 3:02 PM 11 6228072.333 0.241260409 8421526.477 1.102423907 6558983.91 0.978406806 12772936.72

S1611422-013A 12/12/2016 3:19 PM 11 4990633.833 0.475317645 8565316.087 0.866142925 1417171.853 0.720258417 13133780.87

S1611422-014A 12/12/2016 3:25 PM 11 353927.1767 0.542340059 8572210.463 1.079265979 1187327.8 1.025810832 12618955.05

S1611422-015A 12/12/2016 3:30 PM 11 304727.0533 0.799439079 8511604.413 0.324407912 929714.6833 0.742741871 12465525.62

S1611422-019A 12/12/2016 3:36 PM 11 328750.0033 0.481182354 8375506.63 0.903238942 958093.8833 2.08682977 12256309.23

S1611422-020A 12/12/2016 3:42 PM 11 508761.53 0.8259613 8473330.283 0.370377467 976622.08 0.685106721 12414419.78

S1611422-021A 12/12/2016 3:48 PM 11 587465.5833 0.652935641 8343458.213 0.295418003 1057490.2 0.958779827 12205167.29

S1611422-026A 12/12/2016 3:53 PM 11 751862.3333 1.015825741 8286039.24 0.24758094 948283.2233 2.185023164 12129111.19

7  [Li] ( ISTD )  [ NoGas ] 45  Sc ( ISTD )  [ NoGas ] 238  U  [ NoGas ] 6  Li ( ISTD )  [ NoGas ] Sample
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TOT3050_6020A CPS Data
M.Slipp
Agilent ICPMS

121216-CPS data.xls

7  [Li] ( ISTD )  [ NoGas ] 45  Sc ( ISTD )  [ NoGas ] 238  U  [ NoGas ] 6  Li ( ISTD )  [ NoGas ] Sample
CCV 12/12/2016 3:59 PM 1 2587004.167 0.912645178 8312515.63 0.743268962 447193.3333 0.719176382 12319641.73

CCB 12/12/2016 4:05 PM 1 340 8.00626917 8402943.983 0.971551024 450295.3633 0.621529304 12403973.12

S1611422-027A 12/12/2016 4:11 PM 11 337959.6367 0.572035645 8017216.943 0.159518471 1226331.93 0.707567027 12021255.91

S1611422-028A 12/12/2016 4:16 PM 11 420522.58 0.822008361 7927747.88 0.660288401 865930.3467 0.285813873 11680786.2

S1611422-028Ad 12/12/2016 4:22 PM 11 416592.0633 0.55408679 7883534.823 0.348598211 858642.57 0.246295249 11623371.76

S1611422-031A 12/12/2016 4:28 PM 11 417343.3467 1.107305196 7934605.193 0.572901413 790109.19 0.374460909 11665083.42

S1611422-031As 12/12/2016 4:40 PM 11 5603720.167 0.719201035 7689189.857 0.262717249 5655201.443 0.372078512 11601884.81

S1611422-031Amsd 12/12/2016 4:45 PM 11 5543161.833 0.578207224 7595197.943 0.525907062 5580809.22 0.078385853 11437959.82

CCV 12/12/2016 5:08 PM 1 2433625.5 0.630433008 7673181.723 1.519766836 411971.0833 1.06949919 11375067.6

CCB 12/12/2016 5:14 PM 1 448.6766667 9.509156088 7894518.69 0.820538459 420659.3933 0.536799898 11521229.54

S1611422-032A 12/12/2016 5:20 PM 11 323359.3333 0.921260548 7725592.42 0.518686447 691404.2267 0.342089627 11337272.33

S1611422-034A 12/12/2016 5:25 PM 11 276078.6367 0.516776866 7554402.003 0.550818226 1030728.743 0.478035218 11100822.89

S1611422-037A 12/12/2016 5:31 PM 11 227510.77 0.485940299 7523079.003 0.541601736 822674.93 0.619723682 11023217.62

S1611422-043A 12/12/2016 5:37 PM 11 260280.9767 0.945003025 7540961.17 0.228672009 812346.91 0.646689466 11061969.01

blk 12/12/2016 5:43 PM 1 147 7.199323295 7822976.137 0.821928946 420742.05 1.487270744 11388990.66

MB-12631 12/12/2016 5:48 PM 2 2877.26 3.49846983 7592050.647 1.025040592 407525.5933 0.619506012 11312949.83

LLQC-12631 12/12/2016 5:54 PM 2 269118.03 0.829345028 7613406.737 0.923733491 410693.0567 1.037826194 11373011.49

LCS-12631 12/12/2016 6:00 PM 2 26858227.33 0.570503845 5843891.113 0.292528119 23343781.3 0.379972325 10214041.26

UTS-4 12/12/2016 6:05 PM 11 9622573 0.139611573 7196306.64 1.087571805 1262877.693 1.409858313 10618363.75

S1611422-044A 12/12/2016 6:11 PM 11 378190.8233 0.722995684 7457960.807 0.895169366 842377.3767 0.780433669 11027111.78

CCV 12/12/2016 6:17 PM 1 2389602.5 0.305158593 7286973.277 0.695684755 396641.8933 0.528625947 10980232.06

CCB 12/12/2016 6:23 PM 1 434.6733333 9.532309258 7490392.757 1.130731463 405593.11 1.208545265 11074202.62

S1611422-044Ad 12/12/2016 6:28 PM 11 372935.4867 0.989821515 7325621.017 0.508284219 821683.3167 0.424459232 10852356.51

S1611422-045A 12/12/2016 6:34 PM 11 294035.27 0.238541526 7181685.097 0.572265457 715264.5033 1.015420059 10589443.19

S1611422-045Ax5 12/12/2016 6:40 PM 55 60951.44667 0.325977738 7257750.877 1.080547684 460187.9333 0.650839621 10667830.96

S1611422-045As 12/12/2016 6:46 PM 11 5377401 0.945326427 6700540.807 0.99927914 5174798.683 0.766534312 10538687.36

S1611422-045Amsd 12/12/2016 6:51 PM 11 5356403.833 0.774922728 6625212.607 0.985071567 5141251.88 0.63063483 10361847.92

S1611422-046A 12/12/2016 7:09 PM 11 337508.4567 1.16162372 7184677.96 0.079624367 778646.6667 0.13843226 10610722.91

S1611422-047A 12/12/2016 7:14 PM 11 950019.1667 0.971697431 7061637.55 0.545024447 865084.0467 0.426489854 10499039.03

S1611422-049A 12/12/2016 7:20 PM 11 240099.9967 1.000893353 7056872.567 0.559576743 817168.0033 0.448407978 10485649.58

CCV 12/12/2016 7:26 PM 1 2339275.167 0.528698208 7047194.693 1.121726465 382858.7367 0.406302922 10667182.91

CCB 12/12/2016 7:31 PM 1 360.3333333 0.698412066 7204651.067 1.45777104 390686.4767 1.23369719 10739065.96

S1611422-050A 12/12/2016 7:37 PM 11 214464.5267 0.746720213 6999828.763 0.855765423 754836.1333 0.513746865 10489399.58

S1611422-051A 12/12/2016 7:43 PM 11 693601.5 1.115560673 6933135.4 0.537350021 790055.9433 0.710893404 10287314.59

S1611422-060A 12/12/2016 7:49 PM 11 511507.1367 0.772493094 7023310.82 0.974479436 792001.55 0.848166838 10655736.52

S1611422-067A 12/12/2016 7:54 PM 11 229174.9533 1.035441764 7053201.057 0.253047914 832841.9667 0.511531386 10575795.97

S1611422-071A 12/12/2016 8:00 PM 11 500427.96 0.625911534 7004451.813 0.551676063 760784.6767 0.486159731 10411423.75

S1611422-074A 12/12/2016 8:06 PM 11 216093.3767 0.761732681 7009394.98 0.620499448 1091605.337 0.84630435 10633099.58
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TOT3050_6020A CPS Data
M.Slipp
Agilent ICPMS

121216-CPS data.xls

7  [Li] ( ISTD )  [ NoGas ] 45  Sc ( ISTD )  [ NoGas ] 238  U  [ NoGas ] 6  Li ( ISTD )  [ NoGas ] Sample
S1611422-074Ad 12/12/2016 8:12 PM 11 215998.8467 1.226241862 7004210.153 0.259610337 1094978.95 0.381244808 10522167.64

S1611422-078A 12/12/2016 8:17 PM 11 569209.8333 1.193919588 6917913.033 0.30707833 731252.82 0.319840715 10285394.59

S1611422-078As 12/12/2016 8:29 PM 11 5308072 0.680839797 6464962.17 0.372782163 4905686.057 0.2111209 10267539.59

CCV 12/12/2016 8:35 PM 1 2267931.583 0.252752693 6725572.523 0.909455889 368188.64 0.698570299 10263251.54

CCB 12/12/2016 8:40 PM 1 275 13.89928353 6839464.253 0.767732041 370651.2433 1.139189838 10277969.32

S1611422-078Amsd 12/12/2016 8:46 PM 11 5309853.667 0.911836333 6396611.527 0.664521364 4819557.31 0.546186473 10160220.43

S1611422-079A 12/12/2016 9:03 PM 11 1333059.04 0.916457442 6643763.91 1.917636866 723144.6067 0.931156498 10054650.71

S1611422-081A 12/12/2016 9:09 PM 11 1101265.293 0.904419932 6699417.523 0.758399524 902193.37 1.289755353 10200362.65

CCV 12/12/2016 9:15 PM 1 2244690.5 0.305259801 6640830.153 1.031412477 363608.69 0.605215457 10204970.15

LLCCV-1ppb 12/12/2016 9:21 PM 1 109856.2867 0.615186263 6814833.093 1.03220458 367848.45 0.986218939 10308137.37

CCB 12/12/2016 9:26 PM 1 197 10.59929595 6864902.113 1.386516157 372044.2133 1.888922674 10404715.42

CCV 12/12/2016 9:43 PM 1 2213299.417 1.052685789 6205667.49 0.97238357 340643.8767 0.965639813 9670046.56

CCB 12/12/2016 9:49 PM 1 337 7.912339244 6431701.563 1.344791397 346577.99 1.488156594 9791669.887
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TOT3050_6020A CPS Data
M.Slipp
Agilent ICPMS

121216-CPS data.xls

Sample Name Acq. Date-Time Dilution

Calibration Blank 12/12/2016 11:42 AM 1

1ppb Standard 12/12/2016 11:47 AM 1

10ppb Standard 12/12/2016 11:53 AM 1

20ppb Standard 12/12/2016 11:59 AM 1

100ppb Standard 12/12/2016 12:04 PM 1

200ppb Standard 12/12/2016 12:10 PM 1

Calibration Blank 12/12/2016 12:16 PM 1

ICV 12/12/2016 12:21 PM 1

ICB 12/12/2016 12:27 PM 1

QCS 12/12/2016 12:33 PM 1

QCS-ICV 12/12/2016 12:39 PM 1

LLICV-1ppb 12/12/2016 1:19 PM 1

CCB 12/12/2016 1:24 PM 1

ics 12/12/2016 1:30 PM 1

icsab 12/12/2016 1:36 PM 1

CCV 12/12/2016 1:41 PM 1

CCB 12/12/2016 1:47 PM 1

Rgt H2O check 12/12/2016 1:53 PM 1

MB-12629 12/12/2016 1:59 PM 2

LLQC-12629 12/12/2016 2:04 PM 2

LCS-12629 12/12/2016 2:10 PM 2

UTS-4 12/12/2016 2:16 PM 11

S1611422-003A 12/12/2016 2:21 PM 11

S1611422-003Ad 12/12/2016 2:27 PM 11

S1611422-008A 12/12/2016 2:33 PM 11

S1611422-008Ax5 12/12/2016 2:39 PM 55

S1611422-008As 12/12/2016 2:44 PM 11

CCV 12/12/2016 2:50 PM 1

CCB 12/12/2016 2:56 PM 1

S1611422-008Amsd 12/12/2016 3:02 PM 11

S1611422-013A 12/12/2016 3:19 PM 11

S1611422-014A 12/12/2016 3:25 PM 11

S1611422-015A 12/12/2016 3:30 PM 11

S1611422-019A 12/12/2016 3:36 PM 11

S1611422-020A 12/12/2016 3:42 PM 11

S1611422-021A 12/12/2016 3:48 PM 11

S1611422-026A 12/12/2016 3:53 PM 11

Sample

CPS RSD CPS CPS RSD CPS CPS RSD CPS CPS RSD

0.397611422 379765.36 0.618013524 7178986.66 0.573058377 2787931.42 1.101304478

0.187403343 376967.6833 0.684449806 7066243.33 0.667630458 2724761.627 0.52199761

0.293796433 366772.3733 0.464457049 6966819.587 0.757343337 2677093.017 0.379955079

0.575226302 361078.1267 0.769545281 6814437.087 0.502042899 2644038.647 0.824868331

1.530903822 341366.62 0.158429812 6425610.16 0.714483793 2505037.197 0.126131543

0.317372305 332020.3 0.6108878 6326763.917 0.812771852 2405170.53 0.08920483

0.181806958 336585.4367 0.267518996 6310928.22 0.658297224 2442840.46 0.776400756

0.432552127 337006.4467 0.177287704 6265998.64 0.864244345 2423435.39 1.012879939

0.679484654 339783.9533 1.114065407 6414267.94 0.505507262 2454380.877 0.517232902

0.598069603 324591.7167 1.324171265 6069142.817 0.462199568 2382314.973 1.40013648

0.625993358 323154.1267 0.797360009 6047514.897 0.581124027 2339351.297 0.179231775

0.594217071 331558.6033 0.414477843 6092628.093 1.151259872 2362764.21 0.470359612

0.523675749 330648.14 0.456455325 6123920.867 0.921134611 2382304.627 1.152874589

4.215615673 344885.8033 1.390492572 7072909.163 0.684387943 2303644.767 3.256566276

3.148689859 409279.8633 0.773518069 8208014.95 0.595562935 2773062.113 2.689903016

0.768065002 409107.4667 0.052352784 7912014.687 0.871040503 3073598.35 0.654574635

0.166283838 415258.9833 0.99899938 8065156.347 1.14730904 3077488.28 0.349849488

0.583463824 416506.06 0.424074063 8030029.68 0.549537764 3121670.087 0.457839269

0.539871682 400982.0233 0.649163846 7727922.47 1.265447855 2892991.693 0.779078034

0.539052527 396820.8533 0.688799094 7652594.417 0.981004546 2902791.41 0.80963094

1.300922971 349195.95 0.449804109 6748061.677 1.3618423 2561484.137 1.781655856

0.043914082 369173.75 0.193832292 7290848.043 0.267485915 2770066.973 0.53042489

0.812597393 374983.7433 1.006623743 7347789.707 0.220527856 2789554.057 0.907843887

0.754259941 368407.5367 0.427920565 7135232.497 0.2695906 2769305.933 0.415933193

0.589009894 359575.0067 1.12245742 6944203.473 0.725522018 2630626.007 0.948849957

0.511170954 359055.8333 0.056270581 6942537.64 1.10791707 2728301.07 0.669418333

0.085982718 345481.68 0.272760961 6756093.483 1.268325391 2547029.343 0.236294122

0.202511453 357619.59 1.108876505 6882579.31 0.488032016 2663957.187 1.253306491

0.364837941 358169.5233 0.403227255 6849448.48 0.601934427 2655827.673 0.147056416

0.937344266 332386.9367 0.684655613 6475382.103 0.917735751 2443060.457 0.328820037

0.529107429 339284.0833 0.821668712 6487519.183 0.876702254 2476020.18 0.627821152

0.357006689 328845.6133 0.346356374 6352042.247 0.078797966 2413135.18 0.606463163

0.158518637 324602.7367 0.286486077 6258941.28 0.621032652 2383638.17 1.070692839

0.073935675 322882.2567 0.596385549 6200192.253 0.339642488 2348705.047 0.434371582

0.967732802 320435.1 0.39141415 6180496.557 0.638709423 2390138.587 1.387003775

0.408966471 316666.82 0.478918486 6105402.953 0.763096952 2358552.407 0.523911341

0.243692358 315750.83 0.533562212 6090674.62 0.158420359 2351741.017 0.544510634

45  Sc ( ISTD )  [ NoGas ] 45  Sc ( ISTD )  [ He ] 45  Sc ( ISTD )  [ H2 ] 72  Ge ( ISTD )  [ NoGas ] 
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TOT3050_6020A CPS Data
M.Slipp
Agilent ICPMS

121216-CPS data.xls

Sample
CCV 12/12/2016 3:59 PM 1

CCB 12/12/2016 4:05 PM 1

S1611422-027A 12/12/2016 4:11 PM 11

S1611422-028A 12/12/2016 4:16 PM 11

S1611422-028Ad 12/12/2016 4:22 PM 11

S1611422-031A 12/12/2016 4:28 PM 11

S1611422-031As 12/12/2016 4:40 PM 11

S1611422-031Amsd 12/12/2016 4:45 PM 11

CCV 12/12/2016 5:08 PM 1

CCB 12/12/2016 5:14 PM 1

S1611422-032A 12/12/2016 5:20 PM 11

S1611422-034A 12/12/2016 5:25 PM 11

S1611422-037A 12/12/2016 5:31 PM 11

S1611422-043A 12/12/2016 5:37 PM 11

blk 12/12/2016 5:43 PM 1

MB-12631 12/12/2016 5:48 PM 2

LLQC-12631 12/12/2016 5:54 PM 2

LCS-12631 12/12/2016 6:00 PM 2

UTS-4 12/12/2016 6:05 PM 11

S1611422-044A 12/12/2016 6:11 PM 11

CCV 12/12/2016 6:17 PM 1

CCB 12/12/2016 6:23 PM 1

S1611422-044Ad 12/12/2016 6:28 PM 11

S1611422-045A 12/12/2016 6:34 PM 11

S1611422-045Ax5 12/12/2016 6:40 PM 55

S1611422-045As 12/12/2016 6:46 PM 11

S1611422-045Amsd 12/12/2016 6:51 PM 11

S1611422-046A 12/12/2016 7:09 PM 11

S1611422-047A 12/12/2016 7:14 PM 11

S1611422-049A 12/12/2016 7:20 PM 11

CCV 12/12/2016 7:26 PM 1

CCB 12/12/2016 7:31 PM 1

S1611422-050A 12/12/2016 7:37 PM 11

S1611422-051A 12/12/2016 7:43 PM 11

S1611422-060A 12/12/2016 7:49 PM 11

S1611422-067A 12/12/2016 7:54 PM 11

S1611422-071A 12/12/2016 8:00 PM 11

S1611422-074A 12/12/2016 8:06 PM 11

45  Sc ( ISTD )  [ NoGas ] 45  Sc ( ISTD )  [ He ] 45  Sc ( ISTD )  [ H2 ] 72  Ge ( ISTD )  [ NoGas ] 
0.592594277 323828.7367 0.8632512 6150511.007 1.262334854 2384503.517 0.462209777

0.818050711 327607 0.194160662 6198231.973 0.819773882 2411513.933 0.505198436

0.979254984 311916.2467 0.359893879 5963853.377 0.827798651 2315298.867 0.947991221

0.40362503 305481.3433 0.594065647 5876854.35 0.33924008 2254989.91 0.490982329

0.683211991 305749.19 1.110609625 5827655.6 0.689370219 2253017.41 0.458287381

0.877388993 307096.9467 0.878372589 5799373.937 0.398936636 2259716.577 0.6794009

1.129913053 300098.2067 0.331173188 5672623.943 0.430853298 2246372.687 0.656313406

0.5859345 297148.5233 0.677759603 5700830.467 0.980910252 2208733.8 1.086424364

0.596593933 300906.3933 0.215916557 5653591.583 1.468134153 2207422.483 0.59944747

0.229489552 307093.0967 0.563411127 5789873.243 0.814912317 2257324.077 0.434014327

0.658071013 296574.8733 0.485330153 5523593.81 0.734421401 2215481.857 1.563878728

1.15515657 294873.8833 0.679284961 5560013.947 0.561146967 2164958.387 0.788403009

0.553581404 292827.7967 0.912610657 5515996.587 0.989794216 2147537.137 0.43541389

0.529390306 294188.2267 0.551795462 5514921.17 1.154595492 2145260.75 1.001779233

0.315007798 307956.8667 0.907445723 5772815.603 0.6350425 2226405.327 0.747256377

0.730699356 308207.6433 0.642572954 5701839.217 0.607763201 2147794.917 0.801372969

0.465086403 306197.3067 0.55854558 5701481.857 0.73035764 2160763.11 0.317630654

0.159982949 276092.69 0.474740879 5140189.1 0.973901114 1939730.41 0.191486252

0.594843954 290443.5733 0.275290431 5473185.2 0.455076326 2092528.32 0.226226344

1.0868961 294148.06 0.530408164 5394646.867 0.582832596 2155856.093 1.004206829

0.356991055 297484.5967 0.474779526 5499978.67 0.70027671 2143204.08 0.094948078

0.234505693 302989.31 0.56887921 5573661.72 0.328558737 2169110.05 0.48369155

0.980526501 288639.6933 1.098665229 5292490.62 0.814478706 2123999.083 1.107866421

0.926465511 287054.2133 1.019578999 5241573.54 1.174033175 2085979.567 0.490583139

0.364259897 290404.5567 0.407084697 5352362.703 0.60838636 2100609.293 0.478691645

1.311577821 280106.5967 0.272655035 5140452.293 0.66299544 2035412.907 1.221730965

0.47669039 277611.8133 0.2724938 5120446.603 0.60777605 2012582.003 0.201486884

0.11112385 287384.78 0.515844664 5252136.873 0.728639072 2077379.5 0.973536965

0.925841934 281951.1067 0.169429711 5223358.96 0.739601007 2043083.947 0.717269615

0.352626514 283078.6967 0.09706892 5200471.18 0.272816326 2051084.017 1.385429344

0.47689361 292087.5767 0.901188415 5363883.813 0.172446977 2086899.433 0.847660751

0.848112092 295443.1667 0.576039557 5419931.313 0.648650475 2112769.917 0.677968937

1.268512996 281426.4233 0.446030433 5146253.267 0.984171643 2050269.223 0.546185258

0.383403264 279575.4733 0.555336343 5135798.13 0.850874689 2010982.627 1.116029516

0.523541209 288373.0167 0.782838875 5318301.597 0.939516218 2048757.557 0.1014386

0.693413459 283274.7 0.510551187 5207943.263 0.335416672 2060028.6 1.248311222

0.806590947 282433.9367 1.055609657 5168980.35 0.474939381 2048259.5 0.541257764

0.591845454 287344.25 0.66329676 5267118.54 0.992415766 2068573.043 0.511800361
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TOT3050_6020A CPS Data
M.Slipp
Agilent ICPMS

121216-CPS data.xls

Sample
S1611422-074Ad 12/12/2016 8:12 PM 11

S1611422-078A 12/12/2016 8:17 PM 11

S1611422-078As 12/12/2016 8:29 PM 11

CCV 12/12/2016 8:35 PM 1

CCB 12/12/2016 8:40 PM 1

S1611422-078Amsd 12/12/2016 8:46 PM 11

S1611422-079A 12/12/2016 9:03 PM 11

S1611422-081A 12/12/2016 9:09 PM 11

CCV 12/12/2016 9:15 PM 1

LLCCV-1ppb 12/12/2016 9:21 PM 1

CCB 12/12/2016 9:26 PM 1

CCV 12/12/2016 9:43 PM 1

CCB 12/12/2016 9:49 PM 1

45  Sc ( ISTD )  [ NoGas ] 45  Sc ( ISTD )  [ He ] 45  Sc ( ISTD )  [ H2 ] 72  Ge ( ISTD )  [ NoGas ] 
0.691971246 285811.62 0.761203327 5214478.543 0.174841171 2062965.613 0.847540889

0.479992799 278595.3267 0.202128829 5071671.603 0.117112708 2008487.423 1.034771163

0.604562228 279185.0767 0.570964279 5091784.937 0.580186658 2007663.88 0.210096629

0.593161342 280023.7567 0.627639657 5141226.323 0.230835796 2014916.66 0.524878886

1.033321687 283908.27 0.519590169 5171010.213 0.417144248 2034824.99 0.815023965

0.775665403 274193.3933 0.292910616 5022223.69 0.469827467 1980447.98 1.324074351

0.550251076 276497.02 0.953653411 5064135.493 0.4449085 1973933.183 0.506385315

0.516423575 280229.1267 0.51812967 5136249.797 0.241296365 2005570.613 0.366378343

0.283121171 280934.02 1.387326659 5131123.547 0.692247507 2022829.363 0.352700848

0.967365685 285543.0067 0.767986683 5245748.267 0.713541333 2046728.39 0.534494771

0.64895612 288193.5633 0.294990286 5248430.067 0.768962431 2082531.167 0.642607313

0.360342331 267910.7967 0.191104351 4838426.057 0.951439613 1927362.843 0.266958349

0.184399942 271661.0367 0.15681015 4944041.33 1.130851421 1966887.49 0.258727517
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TOT3050_6020A CPS Data
M.Slipp
Agilent ICPMS

121216-CPS data.xls

Sample Name Acq. Date-Time Dilution

Calibration Blank 12/12/2016 11:42 AM 1

1ppb Standard 12/12/2016 11:47 AM 1

10ppb Standard 12/12/2016 11:53 AM 1

20ppb Standard 12/12/2016 11:59 AM 1

100ppb Standard 12/12/2016 12:04 PM 1

200ppb Standard 12/12/2016 12:10 PM 1

Calibration Blank 12/12/2016 12:16 PM 1

ICV 12/12/2016 12:21 PM 1

ICB 12/12/2016 12:27 PM 1

QCS 12/12/2016 12:33 PM 1

QCS-ICV 12/12/2016 12:39 PM 1

LLICV-1ppb 12/12/2016 1:19 PM 1

CCB 12/12/2016 1:24 PM 1

ics 12/12/2016 1:30 PM 1

icsab 12/12/2016 1:36 PM 1

CCV 12/12/2016 1:41 PM 1

CCB 12/12/2016 1:47 PM 1

Rgt H2O check 12/12/2016 1:53 PM 1

MB-12629 12/12/2016 1:59 PM 2

LLQC-12629 12/12/2016 2:04 PM 2

LCS-12629 12/12/2016 2:10 PM 2

UTS-4 12/12/2016 2:16 PM 11

S1611422-003A 12/12/2016 2:21 PM 11

S1611422-003Ad 12/12/2016 2:27 PM 11

S1611422-008A 12/12/2016 2:33 PM 11

S1611422-008Ax5 12/12/2016 2:39 PM 55

S1611422-008As 12/12/2016 2:44 PM 11

CCV 12/12/2016 2:50 PM 1

CCB 12/12/2016 2:56 PM 1

S1611422-008Amsd 12/12/2016 3:02 PM 11

S1611422-013A 12/12/2016 3:19 PM 11

S1611422-014A 12/12/2016 3:25 PM 11

S1611422-015A 12/12/2016 3:30 PM 11

S1611422-019A 12/12/2016 3:36 PM 11

S1611422-020A 12/12/2016 3:42 PM 11

S1611422-021A 12/12/2016 3:48 PM 11

S1611422-026A 12/12/2016 3:53 PM 11

Sample

CPS CPS RSD CPS CPS RSD CPS CPS RSD CPS

266760.5 0.709596038 1743323.473 0.372070608 23805999.61 0.466889442 2434148.79

261494.45 0.475468475 1720185.07 0.270101603 23384562.41 0.480884774 2403530.877

257629.8933 1.201632732 1689034.933 0.913299614 23001689.64 0.597198584 2379403.447

252776.9833 1.032277817 1650119.203 0.110601431 22716424.1 0.412642007 2320712.823

239033.2633 1.105108469 1559823.513 0.289446108 21850913.02 0.874556927 2188783.597

232026.57 1.01622492 1534637.647 0.830493768 20870811.95 0.49930518 2146353.527

236667.5767 0.962928877 1553881.57 0.277764749 20949440.83 0.422908891 2182408.177

233089.8 0.59997484 1535305.25 1.072788992 20918419.17 0.648016948 2158584.843

240555.2933 0.457513981 1567744.207 0.716245817 21074625.27 0.52531406 2196546.167

227399.42 0.606458146 1485628.727 0.943149121 20417502.52 0.965868559 2093945.68

224588.15 0.745925471 1486915.463 0.601964915 20027951.98 0.1530921 2082124.083

231479.5233 0.697148059 1495272.72 0.645228876 20239240.86 0.932799812 2139724.43

235112.7333 0.624283352 1505754.973 1.422855502 20221149.2 0.917589192 2143778.597

235315.4433 1.860528992 1640082.16 0.062720456 19901675.32 3.556918553 2176390.677

269951.2067 0.562545529 1877701.87 0.652204067 24123331.82 2.657835629 2511159.21

284816.0133 0.851623314 1897624.923 0.143414664 26473130.06 0.19814618 2581234.137

286952.16 0.448324034 1937724.713 0.720427696 26375092.84 0.593463454 2604478.857

292119.5467 0.716983189 1949870.06 0.790434358 26606027.28 0.662149808 2615716.493

269368.8333 0.527991599 1803918.957 0.857747904 25698034.54 0.044601883 2539651.427

268671.3333 0.784797642 1809389.44 0.634941783 25628235.1 0.868277052 2518852.053

231650.7533 1.237007174 1556963.79 0.34998297 23273495.74 1.599780774 2224870.327

259539.0433 0.440195821 1766102.15 0.521711495 24153097.93 0.655688289 2389333.933

263274.1133 0.545699994 1750273.82 0.55577316 25482471.76 0.307469044 2522102.61

256765.1 0.73440838 1696221.913 0.651628619 25328605.66 1.060033636 2463399.693

247348.01 0.221201478 1645974.76 0.280479226 24471569.58 0.643329303 2428799.697

253033.36 0.822709389 1690311.427 0.756156629 23777195.72 0.434962216 2327893.1

240434.3667 0.530346056 1612376.393 0.389033345 23651885.73 0.263877347 2346183.933

252198.73 0.823938468 1666411.84 0.279812564 22991031.31 0.855598947 2295367.477

251430.5733 0.513780136 1658110.973 0.209791275 22723640.21 0.595152675 2289230.463

234630.19 0.495858125 1544872.09 0.387993736 22536967.44 0.181023846 2281504.423

235326.4233 0.519781878 1535026.257 0.637103584 23453662.96 1.058637499 2368931.433

229625.73 1.432249518 1509607.58 0.897828292 22564456.88 0.451856583 2266925.533

225660.2933 0.817429566 1493251.57 0.955206298 21724421.92 1.083298857 2197045.193

225208.0567 0.672370479 1474657.233 0.682111121 21190929.16 0.467537516 2154554.22

227104.0967 1.063708997 1488227.613 0.607804881 22102563.01 0.183672971 2224002.687

223698.6567 1.760455324 1474872.023 0.178051462 22111394.12 0.489908035 2231026.3

223168.5333 0.104932418 1460068.067 0.810830592 21356164.71 0.931251719 2165252.137

72  Ge ( ISTD )  [ H2 ] 89  Y ( ISTD )  [ NoGas ] 89  Y ( ISTD )  [ He ] 72  Ge ( ISTD )  [ He ] 
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TOT3050_6020A CPS Data
M.Slipp
Agilent ICPMS

121216-CPS data.xls

Sample
CCV 12/12/2016 3:59 PM 1

CCB 12/12/2016 4:05 PM 1

S1611422-027A 12/12/2016 4:11 PM 11

S1611422-028A 12/12/2016 4:16 PM 11

S1611422-028Ad 12/12/2016 4:22 PM 11

S1611422-031A 12/12/2016 4:28 PM 11

S1611422-031As 12/12/2016 4:40 PM 11

S1611422-031Amsd 12/12/2016 4:45 PM 11

CCV 12/12/2016 5:08 PM 1

CCB 12/12/2016 5:14 PM 1

S1611422-032A 12/12/2016 5:20 PM 11

S1611422-034A 12/12/2016 5:25 PM 11

S1611422-037A 12/12/2016 5:31 PM 11

S1611422-043A 12/12/2016 5:37 PM 11

blk 12/12/2016 5:43 PM 1

MB-12631 12/12/2016 5:48 PM 2

LLQC-12631 12/12/2016 5:54 PM 2

LCS-12631 12/12/2016 6:00 PM 2

UTS-4 12/12/2016 6:05 PM 11

S1611422-044A 12/12/2016 6:11 PM 11

CCV 12/12/2016 6:17 PM 1

CCB 12/12/2016 6:23 PM 1

S1611422-044Ad 12/12/2016 6:28 PM 11

S1611422-045A 12/12/2016 6:34 PM 11

S1611422-045Ax5 12/12/2016 6:40 PM 55

S1611422-045As 12/12/2016 6:46 PM 11

S1611422-045Amsd 12/12/2016 6:51 PM 11

S1611422-046A 12/12/2016 7:09 PM 11

S1611422-047A 12/12/2016 7:14 PM 11

S1611422-049A 12/12/2016 7:20 PM 11

CCV 12/12/2016 7:26 PM 1

CCB 12/12/2016 7:31 PM 1

S1611422-050A 12/12/2016 7:37 PM 11

S1611422-051A 12/12/2016 7:43 PM 11

S1611422-060A 12/12/2016 7:49 PM 11

S1611422-067A 12/12/2016 7:54 PM 11

S1611422-071A 12/12/2016 8:00 PM 11

S1611422-074A 12/12/2016 8:06 PM 11

72  Ge ( ISTD )  [ H2 ] 89  Y ( ISTD )  [ NoGas ] 89  Y ( ISTD )  [ He ] 72  Ge ( ISTD )  [ He ] 
226398.7067 0.161726789 1503121.297 0.344390737 20512965.85 0.137403781 2100339.78

230696.1867 0.213383506 1529489.14 0.320977383 20682453.07 0.109392437 2123870.613

217217.7767 0.658080442 1409237.963 1.393419759 21037528.61 1.29971817 2131247.487

215001.6533 0.277881003 1408705.537 0.823225694 20751775.29 0.371431458 2125419.43

215529.1967 0.756045334 1392604.947 1.402519584 20603686.4 0.570344523 2106000.47

215675.48 0.774689723 1397073.487 1.21041278 20484421.41 0.56733954 2074859.5

210967.07 0.994985857 1354609.287 0.171916733 20243685.31 1.057592688 2045579.57

208944.8167 0.803026891 1347598.627 0.622530886 19936146.43 1.336716508 2025908.113

210877.24 0.633995045 1382454.807 0.654034309 18913941.47 0.297695273 1957805.477

218405.93 0.669172415 1435231.057 0.603737705 19194053.68 0.350244801 2004751.657

207726.8333 0.369253124 1318798.143 0.278426307 19661958.66 1.508156702 2005330.89

205565.8367 0.398967398 1314405.677 0.990973277 19622212.56 0.688746824 2023076.723

205871.1233 0.300198285 1316886.097 0.70809081 19302110.9 0.432881178 1986337.213

208027.2233 0.686687517 1314575.227 1.020258228 19344294.79 0.476194532 2010948.183

216456.9267 1.116631055 1412372.163 0.756250868 18858677.58 0.588628249 1989784.99

207912.2833 0.513821744 1355195.537 0.421513827 18880094.25 0.342954692 2010199.503

208846.18 0.940631223 1344448.803 0.719725273 18852234.81 0.57716852 1978893.463

187423.8433 0.527008001 1216098.873 0.171195941 17211154.87 0.708054166 1811833.607

206630.51 0.289939024 1336891.647 0.9463767 18025192.06 0.201362717 1925465.827

204908.0833 0.530173413 1307268.177 0.226423012 19295100.9 1.015321747 2001970.06

209382.0567 0.105229094 1342156.093 0.887039487 18249886.5 0.471934479 1933928.467

213458.7367 0.81321912 1374518.383 0.298120919 18529420.38 0.682060208 1963789.503

202884.5567 0.862423212 1282860.503 0.891521783 19096851.46 0.699017956 1971947.98

201216.3167 0.252150032 1277144.08 0.411728461 18766669.81 0.980559874 1954137.42

205435.3167 0.922418975 1319007.03 0.268143655 18064718.73 0.164826501 1916120.063

195946.43 0.352000903 1237724.673 0.315790528 18924971.47 1.317404208 1971244.437

193371.2467 0.722202492 1236260.263 0.992291086 18558985.93 0.872064904 1951697.77

202309.14 0.42211436 1272081.373 0.520242264 18959107.58 1.249562531 1987259.087

200062.1767 0.49938006 1268198.04 0.649717621 18722591.48 0.868599733 1971853.743

199215.4733 0.234130417 1266778.94 0.178720927 18426124.82 1.006900213 1945050.34

205539.5933 0.729011654 1315910.123 0.412143106 17904225.96 0.06690078 1895289.3

208868.7267 0.480489743 1339829.147 0.801370608 17988489.84 0.425714836 1931527.077

197725.76 0.200385474 1252408.423 0.299393911 18222357.61 1.073478457 1915826.8

197314.5033 0.573767183 1244757.413 0.378660864 18216581.5 1.290831278 1926284.577

199294.0833 0.900101828 1274803.387 0.088821642 18817762.03 0.890889866 1990749.577

200083.5333 0.514367693 1269898.943 0.093663857 18447947.04 1.296470448 1931791.8

195981.6033 0.886705496 1265444.707 0.704333884 18467293.71 0.690364452 1936019.503

199016.3267 0.823500982 1272193.803 0.304985299 18846925.36 1.095689069 1993488.183
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TOT3050_6020A CPS Data
M.Slipp
Agilent ICPMS

121216-CPS data.xls

Sample
S1611422-074Ad 12/12/2016 8:12 PM 11

S1611422-078A 12/12/2016 8:17 PM 11

S1611422-078As 12/12/2016 8:29 PM 11

CCV 12/12/2016 8:35 PM 1

CCB 12/12/2016 8:40 PM 1

S1611422-078Amsd 12/12/2016 8:46 PM 11

S1611422-079A 12/12/2016 9:03 PM 11

S1611422-081A 12/12/2016 9:09 PM 11

CCV 12/12/2016 9:15 PM 1

LLCCV-1ppb 12/12/2016 9:21 PM 1

CCB 12/12/2016 9:26 PM 1

CCV 12/12/2016 9:43 PM 1

CCB 12/12/2016 9:49 PM 1

72  Ge ( ISTD )  [ H2 ] 89  Y ( ISTD )  [ NoGas ] 89  Y ( ISTD )  [ He ] 72  Ge ( ISTD )  [ He ] 
200183.26 0.112427657 1263331.267 0.963471264 18784265.92 1.212744592 1978518.463

195134.4733 0.5412571 1243288.147 0.347725396 17867547.07 0.81007638 1883485.41

194230.3933 0.628496423 1241076.027 0.725390294 17695254.85 0.738179138 1883008.19

197187.8733 0.399959941 1258364.183 0.285287655 17034082.66 0.164603162 1844969.58

200918.6433 0.728757017 1289865.47 0.358336391 17258678.21 0.692141307 1862577.217

193668.9167 1.341158714 1221777.31 0.326464398 17658958.74 1.526634191 1869096.107

196006.2033 1.021466189 1242817.243 0.405975761 17752343.18 0.839091223 1913765.48

197953.7433 0.822282304 1249357.033 0.873080384 18841048.14 0.742260604 2011047.283

199288.1233 0.320133971 1279956.06 1.393073388 17161592.65 0.169001074 1845885.34

204852.1733 1.022199386 1292881.373 0.41332901 17225419.87 0.465096841 1883356.247

204109.36 0.578685075 1302634.877 0.262848408 17422777.64 0.677707733 1889989.717

188783.77 1.397498739 1205967 0.463793873 16250781.02 0.177303505 1767290.417

194346.2467 0.723592454 1240643.63 0.506121759 16466967.12 0.456216001 1800522.707
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TOT3050_6020A CPS Data
M.Slipp
Agilent ICPMS

121216-CPS data.xls

Sample Name Acq. Date-Time Dilution

Calibration Blank 12/12/2016 11:42 AM 1

1ppb Standard 12/12/2016 11:47 AM 1

10ppb Standard 12/12/2016 11:53 AM 1

20ppb Standard 12/12/2016 11:59 AM 1

100ppb Standard 12/12/2016 12:04 PM 1

200ppb Standard 12/12/2016 12:10 PM 1

Calibration Blank 12/12/2016 12:16 PM 1

ICV 12/12/2016 12:21 PM 1

ICB 12/12/2016 12:27 PM 1

QCS 12/12/2016 12:33 PM 1

QCS-ICV 12/12/2016 12:39 PM 1

LLICV-1ppb 12/12/2016 1:19 PM 1

CCB 12/12/2016 1:24 PM 1

ics 12/12/2016 1:30 PM 1

icsab 12/12/2016 1:36 PM 1

CCV 12/12/2016 1:41 PM 1

CCB 12/12/2016 1:47 PM 1

Rgt H2O check 12/12/2016 1:53 PM 1

MB-12629 12/12/2016 1:59 PM 2

LLQC-12629 12/12/2016 2:04 PM 2

LCS-12629 12/12/2016 2:10 PM 2

UTS-4 12/12/2016 2:16 PM 11

S1611422-003A 12/12/2016 2:21 PM 11

S1611422-003Ad 12/12/2016 2:27 PM 11

S1611422-008A 12/12/2016 2:33 PM 11

S1611422-008Ax5 12/12/2016 2:39 PM 55

S1611422-008As 12/12/2016 2:44 PM 11

CCV 12/12/2016 2:50 PM 1

CCB 12/12/2016 2:56 PM 1

S1611422-008Amsd 12/12/2016 3:02 PM 11

S1611422-013A 12/12/2016 3:19 PM 11

S1611422-014A 12/12/2016 3:25 PM 11

S1611422-015A 12/12/2016 3:30 PM 11

S1611422-019A 12/12/2016 3:36 PM 11

S1611422-020A 12/12/2016 3:42 PM 11

S1611422-021A 12/12/2016 3:48 PM 11

S1611422-026A 12/12/2016 3:53 PM 11

Sample

CPS RSD CPS CPS RSD CPS CPS RSD CPS CPS RSD

0.910437856 22230679.67 0.761900375 9251224.077 0.043805597 7238106.657 0.547384102

0.334054677 21806430.25 0.873539436 9138557.693 0.226045257 7184123.603 1.56797417

0.712811111 21554652.48 0.959154757 9029797.973 0.245319598 7085141.94 0.620900309

0.207976999 21122766.94 0.52282698 8822092.147 0.497506413 6917373.333 0.809393061

0.497764202 20102159.2 0.48395515 8318141.337 0.288948175 6541087.793 0.928888337

0.911120855 19427812.56 0.317581968 8097929.123 0.533186687 6379950.16 0.840214576

0.118493483 19632176.44 0.480955154 8200438.007 0.530968174 6463696.827 0.141797199

0.702765127 19595872.55 0.695490413 8205517.173 0.198861042 6470140.16 1.115338675

0.669310137 19887031.43 1.079716555 8340692.723 0.413651579 6589963.767 0.717324038

0.677899439 19128116.46 0.552957629 7944960.517 0.432634127 6314841 0.28518486

0.298212172 18774946.48 0.604661202 7909286.353 0.322836793 6230075.723 0.416080335

0.241530618 19013890.91 0.671905128 8076256.347 0.34300903 6436195.577 0.43556034

0.677787889 19093473.13 0.61818893 8088301.343 0.662703392 6473965.297 1.786545524

1.753527652 17629750.41 2.711855394 7837439.13 1.298874013 6336137.527 0.51069204

0.770140857 21087216.94 2.165047589 9034182.7 0.930181805 7068067.22 0.682583143

0.204139427 24470089.03 0.368805909 9831843.22 0.242531583 7609436.92 0.250745224

0.345490708 24420699.03 0.303947363 10013162.1 0.254156594 7705559.417 0.499910012

0.437406283 24617033.46 0.309639503 10047443.49 0.94928065 7753791.357 0.830408207

0.598979882 23611504.62 0.253773436 9637292.67 0.485067192 7423455.817 0.406663025

0.741243574 23562260.17 1.029684595 9558864.897 0.364566877 7338477.21 1.242608825

0.231328185 20996355.28 1.593718343 8443648.273 0.072906771 6396523.353 1.068822081

0.093693596 21560452.47 0.850207187 8917135.757 0.591322782 6898383.473 1.07488632

0.456605198 21858572.47 1.031198961 8931726.867 0.398511583 6902474.17 1.210055235

0.996679941 21674118.02 0.758558143 8808933.54 0.725701092 6692611.403 0.866906237

0.844402554 20674019.74 0.48431201 8492611.883 0.183521915 6514335.713 1.486243108

0.124390892 21514115.26 1.261320884 8763972.987 1.22700582 6777631.957 1.915905972

0.313581195 19904101.99 0.115895674 8223231.617 0.416971996 6412666.83 0.429706212

0.418945329 21406626.37 0.645523712 8739627.153 0.375991861 6801550.01 1.01527705

0.581008086 21245795.27 0.534458907 8744820.487 0.130916013 6833897.507 0.594429942

0.230070102 19190112.57 0.254291048 7934237.187 0.263410582 6208426.283 1.162947812

0.286172007 19237394.23 0.711343704 7925979.13 0.078955513 6160531.697 0.852481683

0.133669034 18735713.7 0.372174155 7761747.19 0.742889164 6078599.34 0.684401659

0.985707529 18727660.37 1.087053473 7712161.913 0.293385457 6043502.953 0.72177345

0.584246215 18350382.05 0.998173752 7650896.083 0.33572961 5991228.927 0.283319402

0.543125545 18677698.14 0.938817504 7737448.303 0.151834455 6022693.373 1.891874381

0.652499596 18446725.38 0.571604746 7614843.863 0.299440413 6005131.15 1.146910261

0.407996948 18249420.39 0.262636458 7582477.753 1.23661251 5935574.35 0.708455357

89  Y ( ISTD )  [ He ] 103  Rh ( ISTD )  [ NoGas ] 103  Rh ( ISTD )  [ He ] 103  Rh ( ISTD )  [ H2 ] 
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TOT3050_6020A CPS Data
M.Slipp
Agilent ICPMS

121216-CPS data.xls

Sample
CCV 12/12/2016 3:59 PM 1

CCB 12/12/2016 4:05 PM 1

S1611422-027A 12/12/2016 4:11 PM 11

S1611422-028A 12/12/2016 4:16 PM 11

S1611422-028Ad 12/12/2016 4:22 PM 11

S1611422-031A 12/12/2016 4:28 PM 11

S1611422-031As 12/12/2016 4:40 PM 11

S1611422-031Amsd 12/12/2016 4:45 PM 11

CCV 12/12/2016 5:08 PM 1

CCB 12/12/2016 5:14 PM 1

S1611422-032A 12/12/2016 5:20 PM 11

S1611422-034A 12/12/2016 5:25 PM 11

S1611422-037A 12/12/2016 5:31 PM 11

S1611422-043A 12/12/2016 5:37 PM 11

blk 12/12/2016 5:43 PM 1

MB-12631 12/12/2016 5:48 PM 2

LLQC-12631 12/12/2016 5:54 PM 2

LCS-12631 12/12/2016 6:00 PM 2

UTS-4 12/12/2016 6:05 PM 11

S1611422-044A 12/12/2016 6:11 PM 11

CCV 12/12/2016 6:17 PM 1

CCB 12/12/2016 6:23 PM 1

S1611422-044Ad 12/12/2016 6:28 PM 11

S1611422-045A 12/12/2016 6:34 PM 11

S1611422-045Ax5 12/12/2016 6:40 PM 55

S1611422-045As 12/12/2016 6:46 PM 11

S1611422-045Amsd 12/12/2016 6:51 PM 11

S1611422-046A 12/12/2016 7:09 PM 11

S1611422-047A 12/12/2016 7:14 PM 11

S1611422-049A 12/12/2016 7:20 PM 11

CCV 12/12/2016 7:26 PM 1

CCB 12/12/2016 7:31 PM 1

S1611422-050A 12/12/2016 7:37 PM 11

S1611422-051A 12/12/2016 7:43 PM 11

S1611422-060A 12/12/2016 7:49 PM 11

S1611422-067A 12/12/2016 7:54 PM 11

S1611422-071A 12/12/2016 8:00 PM 11

S1611422-074A 12/12/2016 8:06 PM 11

89  Y ( ISTD )  [ He ] 103  Rh ( ISTD )  [ NoGas ] 103  Rh ( ISTD )  [ He ] 103  Rh ( ISTD )  [ H2 ] 
0.77091945 19228744.79 1.123477883 7973628.297 0.43376879 6275992.807 0.939754345

0.599479948 19375069.79 0.806615223 8063123.013 0.348335367 6405630.58 1.258781717

0.464071052 17838054.85 1.33792647 7361719.707 0.630133355 5766496.437 1.898059668

0.222809843 17697841.52 0.489402985 7339176.097 0.435753463 5815920.603 1.030336578

0.388036501 17767599.85 0.60300792 7349638.877 0.625128582 5807581.437 0.347849405

0.249858866 17736650.41 1.031044282 7378721.653 1.192314129 5755711.02 1.209395955

0.284334586 17632452.08 1.884575889 7254025.543 0.356687513 5686454.5 0.889108797

0.938208035 17363739.31 0.986649828 7168939.717 0.960294924 5693078.94 1.008977541

0.339238786 17684926.52 0.259685911 7471566.37 0.373971075 5916564.903 1.005216163

1.257741935 18095154.84 0.254203757 7655099.973 0.616456841 6084707.533 0.241930218

0.061581084 17384927.64 2.213159471 7193109.713 0.815275602 5642264.773 1.19444916

0.191379442 16694658.23 0.315256498 6953789.307 0.816910987 5532311.723 1.442679724

0.222795159 16781659.89 0.688317001 6996031.39 0.431816585 5539619.223 0.668965474

0.110070718 16863033.22 1.280096286 7050803.33 0.639306752 5609669.363 0.671972612

0.787315207 17902113.73 0.85863239 7574471.643 0.673340787 6051212.397 0.547402359

0.36249839 17565150.97 0.613362645 7470695.813 0.699180755 5991245.597 1.138403563

0.31194626 17660168.74 0.293935679 7432964.427 0.949710264 5978165.043 1.357606855

0.865083573 15911864.93 0.473596436 6705818.07 0.56775229 5393896.59 0.57092911

0.413105215 16489195.46 0.806276662 7062470.553 0.35261918 5718926.023 0.733495566

0.84944273 16890909.33 0.408535193 6992721.527 0.554763547 5641768.663 1.068393252

0.418450261 17230227.65 1.163400413 7304792.767 0.301151669 5859428.517 0.401726567

0.890282144 17575793.19 0.520042777 7470670.533 0.060522501 6011858.93 1.045070496

0.786673024 16743515.44 1.159546792 6902330.697 1.006597125 5537144.64 1.192289711

0.424965504 16433013.24 0.607576678 6860492.503 0.050664358 5499440.337 0.476453593

0.184042866 16855670.44 0.119637328 7083075.553 0.295168891 5734940.05 1.374396416

0.257826529 16095034.91 0.865887327 6675936.68 0.381671497 5370237.427 1.099523612

0.579286866 15807292.71 0.85291735 6610397.237 0.31181629 5374862.287 0.453007907

0.061327987 16346795.46 0.492378203 6869069.033 0.688845054 5535307.557 0.658465528

0.165017303 16165506.02 1.080327722 6768840.423 0.195796975 5502382.56 1.575763557

0.639025704 16215340.46 1.641034541 6753985.983 0.654461863 5484294.507 1.046068432

0.639760824 16905500.99 0.440409012 7184244.993 0.151669407 5820168.103 0.320444994

0.675739504 17021247.66 0.565599977 7269643.323 0.425010212 5910632.68 1.136931167

0.0981638 16155943.8 1.099054789 6728528.067 0.430574259 5432401.45 0.499927608

0.263124999 15915854.92 0.68231813 6654291.68 0.263280415 5426136.31 0.141435369

0.842255102 16084002.7 0.654672219 6741054.593 0.412153577 5512742.14 0.547450428

0.078022838 16152951.58 1.569753099 6713784.593 0.48551972 5491186.45 0.237100126

0.241198355 16165740.47 0.880105601 6696030.71 0.734895117 5536416.863 0.815026166

1.20733696 16178942.13 0.367246185 6786326.95 0.332838002 5555320.197 0.317181921
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TOT3050_6020A CPS Data
M.Slipp
Agilent ICPMS

121216-CPS data.xls

Sample
S1611422-074Ad 12/12/2016 8:12 PM 11

S1611422-078A 12/12/2016 8:17 PM 11

S1611422-078As 12/12/2016 8:29 PM 11

CCV 12/12/2016 8:35 PM 1

CCB 12/12/2016 8:40 PM 1

S1611422-078Amsd 12/12/2016 8:46 PM 11

S1611422-079A 12/12/2016 9:03 PM 11

S1611422-081A 12/12/2016 9:09 PM 11

CCV 12/12/2016 9:15 PM 1

LLCCV-1ppb 12/12/2016 9:21 PM 1

CCB 12/12/2016 9:26 PM 1

CCV 12/12/2016 9:43 PM 1

CCB 12/12/2016 9:49 PM 1

89  Y ( ISTD )  [ He ] 103  Rh ( ISTD )  [ NoGas ] 103  Rh ( ISTD )  [ He ] 103  Rh ( ISTD )  [ H2 ] 
0.276615836 16083807.14 0.529265595 6790472.23 0.411497834 5519389.5 1.013455218

0.675898881 15859455.48 1.303232222 6635393.347 0.397398482 5415242.147 0.812619746

0.517554348 15790454.93 0.4102755 6595002.237 0.796807775 5402431.45 0.429733027

0.563313212 16183417.69 0.497956815 6913520.977 0.290300687 5674007.137 0.808451718

0.807124031 16400133.79 0.944254423 6986978.333 0.819461053 5775172.963 0.419557188

0.536607995 15682037.71 1.005746337 6595258.627 0.167800339 5387903.257 0.455180533

0.512862801 15631479.93 0.217662199 6638552.097 0.255610851 5516460.337 0.597347873

0.243113115 15688947.16 0.68923926 6668412.097 0.072447367 5487818.117 0.731452608

0.230511668 16294858.24 0.543177515 6955792.363 0.19248729 5742006.857 0.383489705

0.160422069 16506813.23 0.250479796 7098104.717 0.511147906 5858778.1 0.340783993

0.313699796 16603329.34 0.584602254 7080088.33 0.280443993 5872042.13 0.69170995

0.356426153 15489908.27 0.52429764 6611151.96 0.643391586 5433816.033 0.94993472

0.173988775 15705172.71 0.297529181 6779843.897 0.503033943 5592147.137 0.466946182
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TOT3050_6020A CPS Data
M.Slipp
Agilent ICPMS

121216-CPS data.xls

Sample Name Acq. Date-Time Dilution

Calibration Blank 12/12/2016 11:42 AM 1

1ppb Standard 12/12/2016 11:47 AM 1

10ppb Standard 12/12/2016 11:53 AM 1

20ppb Standard 12/12/2016 11:59 AM 1

100ppb Standard 12/12/2016 12:04 PM 1

200ppb Standard 12/12/2016 12:10 PM 1

Calibration Blank 12/12/2016 12:16 PM 1

ICV 12/12/2016 12:21 PM 1

ICB 12/12/2016 12:27 PM 1

QCS 12/12/2016 12:33 PM 1

QCS-ICV 12/12/2016 12:39 PM 1

LLICV-1ppb 12/12/2016 1:19 PM 1

CCB 12/12/2016 1:24 PM 1

ics 12/12/2016 1:30 PM 1

icsab 12/12/2016 1:36 PM 1

CCV 12/12/2016 1:41 PM 1

CCB 12/12/2016 1:47 PM 1

Rgt H2O check 12/12/2016 1:53 PM 1

MB-12629 12/12/2016 1:59 PM 2

LLQC-12629 12/12/2016 2:04 PM 2

LCS-12629 12/12/2016 2:10 PM 2

UTS-4 12/12/2016 2:16 PM 11

S1611422-003A 12/12/2016 2:21 PM 11

S1611422-003Ad 12/12/2016 2:27 PM 11

S1611422-008A 12/12/2016 2:33 PM 11

S1611422-008Ax5 12/12/2016 2:39 PM 55

S1611422-008As 12/12/2016 2:44 PM 11

CCV 12/12/2016 2:50 PM 1

CCB 12/12/2016 2:56 PM 1

S1611422-008Amsd 12/12/2016 3:02 PM 11

S1611422-013A 12/12/2016 3:19 PM 11

S1611422-014A 12/12/2016 3:25 PM 11

S1611422-015A 12/12/2016 3:30 PM 11

S1611422-019A 12/12/2016 3:36 PM 11

S1611422-020A 12/12/2016 3:42 PM 11

S1611422-021A 12/12/2016 3:48 PM 11

S1611422-026A 12/12/2016 3:53 PM 11

Sample

CPS CPS RSD CPS CPS RSD CPS CPS RSD CPS

24564983.66 0.604661033 3296958.203 0.887499873 17698508.18 0.152175556 10228830.98

24071991.42 0.809976589 3251566.747 0.798932533 17329693.2 1.005482133 10042737.93

23734560.64 1.230773591 3223962.997 0.287121255 17174148.76 0.421404735 9885221.27

23146186.83 0.707283314 3136235.013 0.823325771 16831822.66 1.01302692 9797325.167

22270300.62 1.088591035 3004152.657 0.448722264 16089652.69 0.762502364 9471706.01

21670671.45 0.764310486 2942119.957 0.752539271 15921574.36 0.971773294 9341862.407

21579890.5 0.768108198 2951304.887 0.648378866 15776415.48 0.075568891 9257757.41

21613167.21 0.494737302 2961951.55 0.255440239 15719817.15 0.9672991 9242643.523

21794341.29 0.536165012 2976893.91 0.521861956 15930802.14 0.814998208 9220230.467

21077250.68 1.049850905 2870022.667 0.770015201 15322856.61 0.882438063 9086767.417

20837442.81 0.898895461 2841659.68 0.49681189 15115561.06 0.925492431 8981894.363

20892314.12 0.859570935 2906229.883 0.643791858 15080132.18 0.552110789 8932577.423

20771137.75 0.304584402 2922617.73 0.863603279 15170368.84 0.981581817 8957864.09

20441240.94 2.393681157 2896512.317 0.907373344 16806673.22 0.331276151 9263334.633

24349660.75 2.279708183 3290340.913 0.101955332 18943387.58 0.384846293 10639081.8

26919813.39 0.8557852 3485241.387 0.252624713 19406335.9 0.822780431 11187430.95

26868815.65 0.539202565 3477014.513 0.423871399 19490890.34 0.822714069 11104811.5

26971262.39 0.363974415 3489368.473 0.126879677 19574834.78 1.521193535 11104244.28

25998163.61 0.279142111 3368499.73 0.564286291 18715222.59 0.821980901 10870668.18

26046178.58 1.011752925 3352813.687 0.737458531 18601179.82 0.748518942 10785706.51

23547463.9 1.129873319 2989148.63 0.881862641 16700713.78 1.516027634 10185542.93

24246641.14 0.37707508 3147097.307 0.29008694 17747375.4 0.562387865 10356051.26

24244590.2 0.95066039 3162384.803 0.228344673 17683600.97 0.936727395 10375087.37

24204135.29 0.805082278 3104242.377 0.205554406 17290053.2 0.567319893 10293165.15

23021181.39 0.432505105 3033158.837 0.576897659 16736313.22 1.369951785 9987100.717

23862768.41 0.612695553 3081822.033 0.597154801 17096493.21 1.2458885 10112010.43

22329042.19 1.063376924 2932743.633 0.667674988 16332152.13 0.966294295 9730177.117

23382135.06 0.683231313 3085207.587 0.385760647 16986193.77 0.945520704 9999569.6

23311335.27 0.272608254 3093583.7 0.297634234 16848537.66 1.101783601 9812937.11

21409095.95 0.152573152 2852115.373 0.322746924 15631891.05 0.914281669 9393062.123

21447854.08 0.307043351 2856547.523 0.699011504 15528407.72 0.343514028 9373705.183

20897967.68 0.539477666 2794336.693 0.588286185 15330894.95 0.89612476 9180705.467

20960111.83 0.79188515 2789873.503 0.337987211 15188829.95 0.717758092 9146547.97

20488359.27 1.025486621 2753676.627 0.87665376 14965945.52 0.766415246 9063471.027

20868613.99 0.178816264 2781640.793 0.085549385 15009182.74 1.201057516 9061147.977

20533661.83 0.374223299 2739786.557 0.368500615 14915891.63 0.946675182 9082126.303

20524481.69 1.133049973 2729215.447 0.137250404 14850352.19 0.088228681 9024693.257

115  In ( ISTD )  [ NoGas ] 115  In ( ISTD )  [ He ] 115  In ( ISTD )  [ H2 ] 185  Re ( ISTD )  [ NoGas ] 
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TOT3050_6020A CPS Data
M.Slipp
Agilent ICPMS

121216-CPS data.xls

Sample
CCV 12/12/2016 3:59 PM 1

CCB 12/12/2016 4:05 PM 1

S1611422-027A 12/12/2016 4:11 PM 11

S1611422-028A 12/12/2016 4:16 PM 11

S1611422-028Ad 12/12/2016 4:22 PM 11

S1611422-031A 12/12/2016 4:28 PM 11

S1611422-031As 12/12/2016 4:40 PM 11

S1611422-031Amsd 12/12/2016 4:45 PM 11

CCV 12/12/2016 5:08 PM 1

CCB 12/12/2016 5:14 PM 1

S1611422-032A 12/12/2016 5:20 PM 11

S1611422-034A 12/12/2016 5:25 PM 11

S1611422-037A 12/12/2016 5:31 PM 11

S1611422-043A 12/12/2016 5:37 PM 11

blk 12/12/2016 5:43 PM 1

MB-12631 12/12/2016 5:48 PM 2

LLQC-12631 12/12/2016 5:54 PM 2

LCS-12631 12/12/2016 6:00 PM 2

UTS-4 12/12/2016 6:05 PM 11

S1611422-044A 12/12/2016 6:11 PM 11

CCV 12/12/2016 6:17 PM 1

CCB 12/12/2016 6:23 PM 1

S1611422-044Ad 12/12/2016 6:28 PM 11

S1611422-045A 12/12/2016 6:34 PM 11

S1611422-045Ax5 12/12/2016 6:40 PM 55

S1611422-045As 12/12/2016 6:46 PM 11

S1611422-045Amsd 12/12/2016 6:51 PM 11

S1611422-046A 12/12/2016 7:09 PM 11

S1611422-047A 12/12/2016 7:14 PM 11

S1611422-049A 12/12/2016 7:20 PM 11

CCV 12/12/2016 7:26 PM 1

CCB 12/12/2016 7:31 PM 1

S1611422-050A 12/12/2016 7:37 PM 11

S1611422-051A 12/12/2016 7:43 PM 11

S1611422-060A 12/12/2016 7:49 PM 11

S1611422-067A 12/12/2016 7:54 PM 11

S1611422-071A 12/12/2016 8:00 PM 11

S1611422-074A 12/12/2016 8:06 PM 11

115  In ( ISTD )  [ NoGas ] 115  In ( ISTD )  [ He ] 115  In ( ISTD )  [ H2 ] 185  Re ( ISTD )  [ NoGas ] 
21147464.95 0.933371704 2845965.233 0.399444492 15303276.61 0.959454906 9139031.58

21301736.77 0.590147194 2882779.4 0.590494526 15440066.61 0.96592299 9225515.747

20025084.02 1.012655984 2678232.533 1.608095282 14356597.21 0.774170776 8856764.37

19791383.6 0.242212535 2669632.187 0.51715671 14355658.32 0.731853522 8738726.317

19730516.36 0.512443703 2672830.727 0.719617248 14222385.54 0.742153553 8767716.04

19822078.62 0.64417849 2659981.493 1.179003328 14242786.66 0.831483304 8724439.93

19575278.01 0.930839434 2626776.977 0.540946887 13939630 1.002475151 8697192.71

19288737.04 0.822318243 2590640.873 0.358186418 13985516.66 1.080848681 8585200.493

19486741.08 0.200104926 2667045.797 0.279390762 14179416.1 0.544614594 8613777.713

19878959.25 0.369609564 2731131.003 0.260215955 14481992.2 1.257923611 8682805.487

19282198.89 1.166568242 2611400.797 0.259550023 13576477.24 1.137097316 8597565.213

18619531.32 1.208954194 2540138.23 0.608287454 13469271.69 0.579434976 8386666.333

18682728.83 0.318165565 2550110.593 0.783604781 13460250.3 1.383529135 8344428.28

18890290.91 1.134257666 2561074.067 0.507495236 13484198.35 1.369378162 8421754.39

19565566.45 0.420493335 2725503.71 0.595057984 14335413.87 0.211457458 8593688.827

19347866.98 0.438323876 2698175.797 0.181667583 13965162.5 0.778788188 8512341.603

19381759.01 0.246311998 2708898.78 1.179234949 13969555 1.676306684 8606313.27

17836466.64 0.617021526 2463817.263 0.440700674 12930846.71 0.608069549 8166459.677

18341911.17 0.255475079 2596060.453 1.000133933 13602793.35 1.062364159 8245733.563

18829019.82 0.83268495 2567645.87 0.237882794 13371596.41 0.989048268 8400783.277

18969815.7 0.816075589 2647084.41 0.799200866 13668941.96 0.820574225 8482692.997

19274427.87 0.090699876 2707968.157 0.434836541 13944533.34 0.635240227 8515034.107

18629301.11 0.707862676 2533412.12 0.492028779 13075249.76 0.489921084 8331611.057

18259213.91 0.682864715 2506503.51 0.580408055 13081119.48 0.443424639 8236853.007

18551654.54 0.185458667 2571046.08 0.282643714 13382149.75 0.790332889 8353930.22

17902557.98 1.648756197 2465540.457 0.341894998 12674018.39 0.935877757 8227292.73

17699953.95 0.932898939 2453950.457 0.325560992 12672041.16 0.636592669 8121486.343

18317038.64 1.502661749 2516124.69 0.226031065 12985849.76 0.778261304 8182483.563

18002539.54 1.157586698 2480172.75 0.458087917 12852328.66 0.309679065 8144839.953

17871488.02 1.332070995 2492359.14 0.716889537 12781082.55 0.560803777 8127613.287

18531894.25 0.282995604 2616193.16 0.477761455 13464225.85 0.735085864 8314281.893

18659037.14 0.289864972 2646874.62 0.357870066 13661966.4 0.492932762 8312810.78

18042119.74 1.212579303 2481119.903 1.057741411 12731738.38 0.47657417 8165139.4

17667675.27 0.911426933 2458182.333 0.250057653 12735618.38 0.120470087 8013397.737

17882490.38 1.024153035 2494708.793 0.760882249 12789008.1 1.163397836 8175721.063

17995949.42 1.423723338 2506528.233 0.7271268 12793348.38 0.062338876 8087089.403

17977069.08 0.768542686 2490509.9 1.157114826 12860580.6 0.348937623 8053314.123

18015106.64 0.915559837 2506684.207 0.648031402 12848333.1 0.461882607 8146642.733
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TOT3050_6020A CPS Data
M.Slipp
Agilent ICPMS

121216-CPS data.xls

Sample
S1611422-074Ad 12/12/2016 8:12 PM 11

S1611422-078A 12/12/2016 8:17 PM 11

S1611422-078As 12/12/2016 8:29 PM 11

CCV 12/12/2016 8:35 PM 1

CCB 12/12/2016 8:40 PM 1

S1611422-078Amsd 12/12/2016 8:46 PM 11

S1611422-079A 12/12/2016 9:03 PM 11

S1611422-081A 12/12/2016 9:09 PM 11

CCV 12/12/2016 9:15 PM 1

LLCCV-1ppb 12/12/2016 9:21 PM 1

CCB 12/12/2016 9:26 PM 1

CCV 12/12/2016 9:43 PM 1

CCB 12/12/2016 9:49 PM 1

115  In ( ISTD )  [ NoGas ] 115  In ( ISTD )  [ He ] 115  In ( ISTD )  [ H2 ] 185  Re ( ISTD )  [ NoGas ] 
17894092.8 1.245721443 2503549.067 0.487619305 12696048.39 0.746308565 8092958.293

17606245.82 0.912626816 2459995.873 0.946370764 12546085.61 0.76855373 7992947.737

17550644.83 0.650458202 2463507.68 0.866847133 12556492.56 0.281209504 7989657.183

17853785.23 0.658527194 2540549.83 0.146161353 12887978.38 0.596420184 8052725.793

18005416.4 1.273194229 2572444.69 0.482644286 13080086.42 0.500853694 8096183.567

17466607.28 1.00847094 2431982.683 0.619943734 12364948.4 0.245755219 7958828.017

17341281.74 0.607067086 2455403.863 0.601753314 12500340.06 0.458769523 7929673.85

17429857.51 0.426396029 2455415.11 1.295414637 12550741.72 0.092131173 7919724.13

17887742.77 0.94258051 2549734.203 0.768434926 12918538.65 0.319245938 8001423.57

18127065.73 0.204645037 2593528.023 0.707759701 13095610.31 0.738848252 8056476.07

18172801.33 0.758735125 2595693.717 1.039907373 13098512.26 0.325257026 8099272.46

17135018.09 1.05803983 2439242.127 0.323963861 12293319.23 0.995872584 7783315.523

17340120.32 0.759437368 2507641.983 0.382343163 12603440.61 0.952415282 7823146.913
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TOT3050_6020A CPS Data
M.Slipp
Agilent ICPMS

121216-CPS data.xls

Sample Name Acq. Date-Time Dilution

Calibration Blank 12/12/2016 11:42 AM 1

1ppb Standard 12/12/2016 11:47 AM 1

10ppb Standard 12/12/2016 11:53 AM 1

20ppb Standard 12/12/2016 11:59 AM 1

100ppb Standard 12/12/2016 12:04 PM 1

200ppb Standard 12/12/2016 12:10 PM 1

Calibration Blank 12/12/2016 12:16 PM 1

ICV 12/12/2016 12:21 PM 1

ICB 12/12/2016 12:27 PM 1

QCS 12/12/2016 12:33 PM 1

QCS-ICV 12/12/2016 12:39 PM 1

LLICV-1ppb 12/12/2016 1:19 PM 1

CCB 12/12/2016 1:24 PM 1

ics 12/12/2016 1:30 PM 1

icsab 12/12/2016 1:36 PM 1

CCV 12/12/2016 1:41 PM 1

CCB 12/12/2016 1:47 PM 1

Rgt H2O check 12/12/2016 1:53 PM 1

MB-12629 12/12/2016 1:59 PM 2

LLQC-12629 12/12/2016 2:04 PM 2

LCS-12629 12/12/2016 2:10 PM 2

UTS-4 12/12/2016 2:16 PM 11

S1611422-003A 12/12/2016 2:21 PM 11

S1611422-003Ad 12/12/2016 2:27 PM 11

S1611422-008A 12/12/2016 2:33 PM 11

S1611422-008Ax5 12/12/2016 2:39 PM 55

S1611422-008As 12/12/2016 2:44 PM 11

CCV 12/12/2016 2:50 PM 1

CCB 12/12/2016 2:56 PM 1

S1611422-008Amsd 12/12/2016 3:02 PM 11

S1611422-013A 12/12/2016 3:19 PM 11

S1611422-014A 12/12/2016 3:25 PM 11

S1611422-015A 12/12/2016 3:30 PM 11

S1611422-019A 12/12/2016 3:36 PM 11

S1611422-020A 12/12/2016 3:42 PM 11

S1611422-021A 12/12/2016 3:48 PM 11

S1611422-026A 12/12/2016 3:53 PM 11

Sample

CPS RSD CPS CPS RSD

0.277099302 21385110.26 0.832695405

1.231777775 21109775.83 0.14065795

0.816113232 21053043.61 0.57048063

1.028069403 20874061.95 0.600050586

1.074436612 20733860.84 0.753791126

1.318038656 20072761.43 1.002351447

0.560668266 19894235.32 0.705995847

0.336540112 19852295.32 1.039134273

0.613931932 19934194.76 0.274101812

1.473649152 19732460.33 0.947824199

0.172577627 19484253.67 0.207233733

0.701578095 19061392.02 0.296178435

0.554647066 19010760.36 0.158597016

2.547355587 19876899.21 2.090950052

1.247998738 22501880.22 1.095733282

0.932253486 23768490.17 0.556807059

0.821043819 23139574.63 1.164318383

1.076380296 23224679.63 0.783731486

0.425736076 22786087.43 0.928462867

1.362364102 22643251.32 0.890602075

1.459143471 21735600.81 1.514218789

0.518417586 22091464.12 0.809960825

0.863756552 24466904.03 0.378172242

0.848998977 24335399.03 0.810032712

0.266436125 23490809.07 0.742048307

0.49012441 21996068.02 0.839623297

0.581524208 23540934.62 0.165109262

0.714437223 21178106.94 0.805104618

0.316073961 20846769.17 0.30371805

0.784156056 22594430.21 0.721915348

0.337060981 22267641.89 0.517493904

0.187809798 21516545.81 0.983301026

0.326682785 21084190.83 0.514255188

0.208576747 20711730.29 0.979662716

0.947023657 21665916.91 0.681722035

0.346451134 21813849.69 0.498563942

0.604568957 21086755.28 1.098882191

185  Re ( ISTD )  [ NoGas ] 232  Th ( ISTD )  [ NoGas ] 
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TOT3050_6020A CPS Data
M.Slipp
Agilent ICPMS

121216-CPS data.xls

Sample
CCV 12/12/2016 3:59 PM 1

CCB 12/12/2016 4:05 PM 1

S1611422-027A 12/12/2016 4:11 PM 11

S1611422-028A 12/12/2016 4:16 PM 11

S1611422-028Ad 12/12/2016 4:22 PM 11

S1611422-031A 12/12/2016 4:28 PM 11

S1611422-031As 12/12/2016 4:40 PM 11

S1611422-031Amsd 12/12/2016 4:45 PM 11

CCV 12/12/2016 5:08 PM 1

CCB 12/12/2016 5:14 PM 1

S1611422-032A 12/12/2016 5:20 PM 11

S1611422-034A 12/12/2016 5:25 PM 11

S1611422-037A 12/12/2016 5:31 PM 11

S1611422-043A 12/12/2016 5:37 PM 11

blk 12/12/2016 5:43 PM 1

MB-12631 12/12/2016 5:48 PM 2

LLQC-12631 12/12/2016 5:54 PM 2

LCS-12631 12/12/2016 6:00 PM 2

UTS-4 12/12/2016 6:05 PM 11

S1611422-044A 12/12/2016 6:11 PM 11

CCV 12/12/2016 6:17 PM 1

CCB 12/12/2016 6:23 PM 1

S1611422-044Ad 12/12/2016 6:28 PM 11

S1611422-045A 12/12/2016 6:34 PM 11

S1611422-045Ax5 12/12/2016 6:40 PM 55

S1611422-045As 12/12/2016 6:46 PM 11

S1611422-045Amsd 12/12/2016 6:51 PM 11

S1611422-046A 12/12/2016 7:09 PM 11

S1611422-047A 12/12/2016 7:14 PM 11

S1611422-049A 12/12/2016 7:20 PM 11

CCV 12/12/2016 7:26 PM 1

CCB 12/12/2016 7:31 PM 1

S1611422-050A 12/12/2016 7:37 PM 11

S1611422-051A 12/12/2016 7:43 PM 11

S1611422-060A 12/12/2016 7:49 PM 11

S1611422-067A 12/12/2016 7:54 PM 11

S1611422-071A 12/12/2016 8:00 PM 11

S1611422-074A 12/12/2016 8:06 PM 11

185  Re ( ISTD )  [ NoGas ] 232  Th ( ISTD )  [ NoGas ] 
0.664052085 19521738.67 0.723296396

0.561083004 19472634.22 0.325230782

1.252891118 20528946.96 1.047002315

0.616065459 20874839.17 0.649348513

0.615169887 20783545.29 0.824225471

0.320644969 20867139.73 0.648316105

0.729197909 20974621.94 0.493435543

1.544238497 20770150.28 0.604275651

0.570142183 18376784.27 0.312408268

0.651934318 18491058.71 0.36159428

1.554421188 19706947.55 1.009521579

0.800536685 19699109.77 0.636704806

0.967235256 19647250.88 0.765475298

0.541992926 19654738.67 0.818660141

0.764038209 18279851.5 0.239185054

0.510076513 17948983.17 0.324030025

0.815603513 18104553.17 0.834692915

0.527252611 17663855.41 0.716524059

0.921197896 17997567.62 0.918596885

1.145965981 19698330.88 0.12205932

0.542299642 18090398.72 0.505307439

0.648386633 18076499.28 0.55469656

0.767837436 19567083.67 0.480060458

0.505560854 19053276.47 0.973293871

0.83704758 18040507.62 0.552538994

1.404130282 19442328.12 0.795124789

0.837675776 19246812.57 0.721933269

0.72207001 19315425.9 0.487590846

0.750843592 18994228.69 0.775632712

1.539229208 18740057.03 0.935773396

0.26073459 17846518.74 0.533867951

0.695660154 17777523.18 0.366200515

1.284777951 18703453.15 1.378576981

1.98918305 19187285.9 0.558980525

1.377105517 19012565.91 0.585858552

1.243616981 19788173.66 1.076065103

1.328663975 18899948.7 0.712565604

0.756274054 19756972.55 1.260782075
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TOT3050_6020A CPS Data
M.Slipp
Agilent ICPMS

121216-CPS data.xls

Sample
S1611422-074Ad 12/12/2016 8:12 PM 11

S1611422-078A 12/12/2016 8:17 PM 11

S1611422-078As 12/12/2016 8:29 PM 11

CCV 12/12/2016 8:35 PM 1

CCB 12/12/2016 8:40 PM 1

S1611422-078Amsd 12/12/2016 8:46 PM 11

S1611422-079A 12/12/2016 9:03 PM 11

S1611422-081A 12/12/2016 9:09 PM 11

CCV 12/12/2016 9:15 PM 1

LLCCV-1ppb 12/12/2016 9:21 PM 1

CCB 12/12/2016 9:26 PM 1

CCV 12/12/2016 9:43 PM 1

CCB 12/12/2016 9:49 PM 1

185  Re ( ISTD )  [ NoGas ] 232  Th ( ISTD )  [ NoGas ] 
0.649649148 19576151.44 0.624100969

0.755374463 18421484.27 1.066167272

0.465204358 18377160.94 0.804355788

0.619589756 17382317.09 0.515558537

0.684230854 17503007.64 1.499074398

0.78081747 18296696.49 1.092454738

0.756671281 18194913.17 1.089053759

0.643322924 18558963.15 0.473939078

0.635005143 17161861.54 0.2628978

0.972481403 17297280.98 0.452156904

0.624833697 17283130.98 1.335249835

1.580505497 16849991 1.035002065

0.694919552 16964919.32 0.441121166
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TOT3050_6020A w/ Int. Stds
M.Slipp
Agilent ICPMS

121216.xls

238  U  [ NoGas ] 6  Li ( ISTD )  [ NoGas ] 45  Sc ( ISTD )  [ NoGas ] 45  Sc ( ISTD )  [ He ] 

Sample Name Acq. Date-Time Dilution Conc. [ ppb ] QC Measured Value QC Measured Value QC Measured Value

Calibration Blank 12/12/2016 11:42 AM 1 0 100 100 100

1ppb Standard 12/12/2016 11:47 AM 1 1.001267056 98.40735322 98.52560119 99.26331441

10ppb Standard 12/12/2016 11:53 AM 1 10.01743546 97.03918065 96.76777104 96.57868041

20ppb Standard 12/12/2016 11:59 AM 1 20.26818671 93.44439287 94.62960305 95.0792686

100ppb Standard 12/12/2016 12:04 PM 1 99.41004085 90.17494967 89.68830814 89.88882504

200ppb Standard 12/12/2016 12:10 PM 1 200.2672828 86.51010835 86.59206676 87.42774749

Calibration Blank 12/12/2016 12:16 PM 1 0.005216742 88.37833788 87.26169591 88.62984151

ICV 12/12/2016 12:21 PM 1 20.36720916 87.33262025 86.64434421 88.74070207

ICB 12/12/2016 12:27 PM 1 0.001402883 89.81674106 88.05759483 89.47207648

QCS 12/12/2016 12:33 PM 1 97.26164924 86.1799549 85.01248741 85.4716493

QCS-ICV 12/12/2016 12:39 PM 1 97.22260877 84.48569657 83.72101922 85.0931024

LLICV-1ppb 12/12/2016 1:19 PM 1 0.991559986 85.8722624 84.41788247 87.3061733

CCB 12/12/2016 1:24 PM 1 -0.000220881 86.28135016 84.63723944 87.06642965

ics 12/12/2016 1:30 PM 1 0.000288663 85.33452471 83.00672249 90.81549811

icsab 12/12/2016 1:36 PM 1 20.16607736 103.6853482 103.4003596 107.7717734

CCV 12/12/2016 1:41 PM 1 19.74719073 110.4433696 111.0718035 107.7263779

CCB 12/12/2016 1:47 PM 1 0.001035574 110.3027162 110.9690698 109.3461982

Rgt H2O check 12/12/2016 1:53 PM 1 -5.43141E-05 111.0014347 111.7661026 109.6745791

MB-12629 12/12/2016 1:59 PM 2 0.004917914 105.1306937 107.7320416 105.5867821

LLQC-12629 12/12/2016 2:04 PM 2 4.668556127 105.4939584 106.8996297 104.4910608

LCS-12629 12/12/2016 2:10 PM 2 478.119838 81.67109008 95.61424826 91.95044803

UTS-4 12/12/2016 2:16 PM 11 930.9182076 98.81624439 98.51545987 97.21101208

S1611422-003A 12/12/2016 2:21 PM 11 29.53288133 100.8032231 100.8303675 98.74090236

S1611422-003Ad 12/12/2016 2:27 PM 11 29.24844278 98.13463116 99.08865214 97.00925241

S1611422-008A 12/12/2016 2:33 PM 11 28.22558882 95.33395327 96.06496124 94.6834663

S1611422-008Ax5 12/12/2016 2:39 PM 55 30.55414425 97.76101332 97.73426662 94.54675733

S1611422-008As 12/12/2016 2:44 PM 11 459.2919646 89.85302541 92.34987625 90.97240464

CCV 12/12/2016 2:50 PM 1 20.16775184 94.80822512 95.84399876 94.16856503

CCB 12/12/2016 2:56 PM 1 0.011069536 95.93181942 95.42752331 94.31337375

S1611422-008Amsd 12/12/2016 3:02 PM 11 463.8065977 87.16870299 88.52009124 87.52429044

S1611422-013A 12/12/2016 3:19 PM 11 377.0969389 88.65702626 91.02084405 89.34045046

S1611422-014A 12/12/2016 3:25 PM 11 27.6630293 88.72838789 87.45295443 86.59178745

S1611422-015A 12/12/2016 3:30 PM 11 24.30314528 88.10107279 86.38964471 85.47455109

S1611422-019A 12/12/2016 3:36 PM 11 26.69318713 86.69236532 84.93971556 85.02151346

S1611422-020A 12/12/2016 3:42 PM 11 39.49594007 87.70490871 86.03546672 84.37712697

S1611422-021A 12/12/2016 3:48 PM 11 45.29963834 86.36064174 84.58528732 83.38486164

S1611422-026A 12/12/2016 3:53 PM 11 59.98010955 85.76631511 84.05819685 83.14366271

Sample
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TOT3050_6020A w/ Int. Stds
M.Slipp
Agilent ICPMS

121216.xls

238  U  [ NoGas ] 6  Li ( ISTD )  [ NoGas ] 45  Sc ( ISTD )  [ NoGas ] 45  Sc ( ISTD )  [ He ] Sample
CCV 12/12/2016 3:59 PM 1 20.27046439 86.04036431 85.37862783 85.27074104

CCB 12/12/2016 4:05 PM 1 0.001274883 86.97636116 85.96306837 86.26563518

S1611422-027A 12/12/2016 4:11 PM 11 27.68638608 82.98381588 83.31072905 82.13393835

S1611422-028A 12/12/2016 4:16 PM 11 33.88159796 82.05774835 80.95117696 80.43949647

S1611422-028Ad 12/12/2016 4:22 PM 11 33.71225976 81.60011222 80.55327851 80.51002598

S1611422-031A 12/12/2016 4:28 PM 11 33.63677029 82.12872635 80.84235222 80.86491792

S1611422-031As 12/12/2016 4:40 PM 11 449.5233113 79.58850557 80.40436784 79.02200629

S1611422-031Amsd 12/12/2016 4:45 PM 11 449.0550144 78.61562337 79.26832095 78.24529423

CCV 12/12/2016 5:08 PM 1 20.25562807 79.42281017 78.83245994 79.2348184

CCB 12/12/2016 5:14 PM 1 0.002315206 81.71380294 79.84540381 80.86390414

S1611422-032A 12/12/2016 5:20 PM 11 27.59404858 79.96529762 78.5705279 78.09424044

S1611422-034A 12/12/2016 5:25 PM 11 23.56637881 78.19335679 76.93186593 77.64633492

S1611422-037A 12/12/2016 5:31 PM 11 19.46932017 77.86914178 76.39403927 77.10755838

S1611422-043A 12/12/2016 5:37 PM 11 22.26739917 78.05423474 76.66259745 77.46578747

blk 12/12/2016 5:43 PM 1 -0.000165376 80.97328736 78.92895069 81.09135248

MB-12631 12/12/2016 5:48 PM 2 0.046251008 78.58304664 78.40196605 81.15738711

LLQC-12631 12/12/2016 5:54 PM 2 4.544809231 78.80409715 78.81821051 80.62802428

LCS-12631 12/12/2016 6:00 PM 2 465.177088 60.48836992 70.78621654 72.70086192

UTS-4 12/12/2016 6:05 PM 11 899.6586539 74.48681874 73.58828658 76.47974353

S1611422-044A 12/12/2016 6:11 PM 11 32.28954662 77.1951228 76.42102696 77.45521076

CCV 12/12/2016 6:17 PM 1 20.20435178 75.42528199 76.09613714 78.33378923

CCB 12/12/2016 6:23 PM 1 0.002282322 77.53081622 76.74737985 79.78329303

S1611422-044Ad 12/12/2016 6:28 PM 11 32.05379719 75.82531319 75.20992314 76.00474496

S1611422-045A 12/12/2016 6:34 PM 11 25.95272888 74.33547551 73.38785886 75.5872556

S1611422-045Ax5 12/12/2016 6:40 PM 55 28.34848215 75.12280966 73.93110849 76.46946964

S1611422-045As 12/12/2016 6:46 PM 11 465.3673405 69.3552948 73.03610652 73.75780578

S1611422-045Amsd 12/12/2016 6:51 PM 11 468.2693352 68.57559512 71.81055883 73.10087822

S1611422-046A 12/12/2016 7:09 PM 11 29.38546437 74.36645375 73.53533341 75.67430057

S1611422-047A 12/12/2016 7:14 PM 11 84.14226618 73.09289924 72.7613323 74.24350306

S1611422-049A 12/12/2016 7:20 PM 11 21.54259692 73.04357833 72.66853961 74.54042061

CCV 12/12/2016 7:26 PM 1 20.04910176 72.94340555 73.9266173 76.91264329

CCB 12/12/2016 7:31 PM 1 0.00170493 74.5731894 74.42478734 77.79623888

S1611422-050A 12/12/2016 7:37 PM 11 19.27968097 72.45313497 72.69452818 74.10534319

S1611422-051A 12/12/2016 7:43 PM 11 60.8089133 71.7628119 71.29402159 73.61795013

S1611422-060A 12/12/2016 7:49 PM 11 45.25298118 72.69619072 73.84729055 75.93452353

S1611422-067A 12/12/2016 7:54 PM 11 19.47235605 73.00557562 73.29327976 74.5920323

S1611422-071A 12/12/2016 8:00 PM 11 44.53725626 72.50098678 72.15413346 74.37064209

S1611422-074A 12/12/2016 8:06 PM 11 18.38942231 72.55215202 73.69041009 75.66362819
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TOT3050_6020A w/ Int. Stds
M.Slipp
Agilent ICPMS

121216.xls

238  U  [ NoGas ] 6  Li ( ISTD )  [ NoGas ] 45  Sc ( ISTD )  [ NoGas ] 45  Sc ( ISTD )  [ He ] Sample
S1611422-074Ad 12/12/2016 8:12 PM 11 18.54986225 72.49848543 72.92162013 75.26005531

S1611422-078A 12/12/2016 8:17 PM 11 51.97738297 71.60524974 71.28071545 73.35985743

S1611422-078As 12/12/2016 8:29 PM 11 486.007196 66.91689076 71.15697523 73.51515069

CCV 12/12/2016 8:35 PM 1 19.95698308 69.61439062 71.1272578 73.73599232

CCB 12/12/2016 8:40 PM 1 0.001009688 70.79324987 71.22925619 74.75886426

S1611422-078Amsd 12/12/2016 8:46 PM 11 488.3023015 66.20941368 70.41322285 72.2007382

S1611422-079A 12/12/2016 9:03 PM 11 123.2643791 68.76761412 69.68159463 72.80733029

S1611422-081A 12/12/2016 9:09 PM 11 99.82806097 69.34366803 70.69141987 73.79007044

CCV 12/12/2016 9:15 PM 1 20.00579795 68.73724768 70.72335116 73.9756833

LLCCV-1ppb 12/12/2016 9:21 PM 1 0.970109229 70.53830009 71.43832937 75.18932392

CCB 12/12/2016 9:26 PM 1 0.000349475 71.05654955 72.1076428 75.8872698

CCV 12/12/2016 9:43 PM 1 20.09115606 64.23300904 67.01617825 70.54640177

CCB 12/12/2016 9:49 PM 1 0.001642486 66.57262016 67.85906256 71.5339168
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TOT3050_6020A w/ Int. Stds
M.Slipp
Agilent ICPMS

121216.xls

Sample Name

Calibration Blank

1ppb Standard

10ppb Standard

20ppb Standard

100ppb Standard

200ppb Standard

Calibration Blank

ICV

ICB

QCS 

QCS-ICV

LLICV-1ppb

CCB

ics

icsab

CCV

CCB

Rgt H2O check

MB-12629

LLQC-12629

LCS-12629

UTS-4

S1611422-003A

S1611422-003Ad

S1611422-008A

S1611422-008Ax5

S1611422-008As

CCV

CCB

S1611422-008Amsd

S1611422-013A

S1611422-014A

S1611422-015A

S1611422-019A

S1611422-020A

S1611422-021A

S1611422-026A

Sample45  Sc ( ISTD )  [ H2 ] 72  Ge ( ISTD )  [ NoGas ] 72  Ge ( ISTD )  [ He ] 72  Ge ( ISTD )  [ H2 ] 89  Y ( ISTD )  [ NoGas ] 89  Y ( ISTD )  [ He ] 

QC Measured Value QC Measured Value QC Measured Value QC Measured Value QC Measured Value QC Measured Value

100 100 100 100 100 100

98.42953699 97.73416975 98.02592588 98.67274182 98.22970171 98.74215112

97.04460973 96.02434972 96.57722689 96.885917 96.62139805 97.75094507

94.92199121 94.83872622 94.75802577 94.65364452 95.42310539 95.33980966

89.50581 89.85289877 89.60594366 89.47413014 91.78742073 89.91987695

88.12892705 86.27079249 86.97935789 88.02942599 87.67038683 88.17675959

87.90834304 87.62197099 88.71912321 89.13329016 88.00067704 89.65796116

87.28249455 86.9259327 87.37792889 88.06772085 87.87036677 88.67924805

89.34781807 88.0359129 90.17650414 89.92847459 88.52652952 90.2387798

84.54038298 85.45098908 85.24478699 85.21819097 85.7662054 86.02373399

84.23911595 83.90992977 84.19093157 85.29200037 84.12985091 85.5380777

84.86752214 84.74972494 86.77428755 85.77138683 85.01739559 87.90442223

85.30341616 85.45061796 88.13626205 86.37266671 84.94139934 88.070976

98.522389 82.62917625 88.21225156 94.07790264 83.59941043 89.41074948

114.3338933 99.4666545 101.1960941 107.7081734 101.3329926 103.1637515

110.2107451 110.2465551 106.7684359 108.8509937 111.2036062 106.0425783

112.3439383 110.3860826 107.5692091 111.1511858 110.7917889 106.9975208

111.8546399 111.9708349 109.5062975 111.8478636 111.7618571 107.4591867

107.6464247 103.7683952 100.9777809 103.47586 107.9477231 104.3342723

106.5971394 104.1199001 100.7163104 103.7896562 107.654522 103.4797899

93.99741212 91.87758774 86.83847621 89.31009155 97.76315267 91.40239643

101.5581779 99.35922216 97.29290631 101.3066236 101.4580287 98.15891055

102.3513492 100.0582022 98.69306488 100.3986837 107.0422254 103.6133297

99.39052452 99.3319245 96.25304346 97.29817439 106.3958921 101.2016892

96.72957762 94.35762974 92.72287689 94.4159122 102.7958077 99.78024789

96.70637332 97.86112565 94.8541332 96.95913882 99.87900575 95.63479067

94.10929151 91.35911038 90.13117259 92.48865274 99.35262587 96.38621694

95.87118121 95.5531821 94.54125705 95.58821788 96.57662642 94.29856902

95.40968391 95.2615855 94.25329962 95.11206604 95.45341754 94.04644748

90.1991104 87.62986202 87.95537195 88.61649107 94.66927585 93.72904535

90.36817438 88.81209065 88.21636762 88.05171732 98.51996699 97.32073253

88.48104262 86.55647563 86.07935958 86.59365878 94.78474861 93.1301136

87.18418875 85.49845068 84.59284389 85.65545023 91.25607944 90.25928088

86.36584168 84.24543839 84.4233148 84.58884745 89.01507815 88.51366148

86.09148964 85.73161339 85.1340797 85.36726753 92.84450716 91.36675193

85.0454701 84.59865224 83.8574889 84.60116816 92.88160332 91.65529688

84.84031115 84.35433525 83.65876257 83.75198803 89.70917019 88.95315461
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TOT3050_6020A w/ Int. Stds
M.Slipp
Agilent ICPMS

121216.xls

Sample
CCV

CCB

S1611422-027A

S1611422-028A

S1611422-028Ad

S1611422-031A

S1611422-031As

S1611422-031Amsd

CCV

CCB

S1611422-032A

S1611422-034A

S1611422-037A

S1611422-043A

blk

MB-12631

LLQC-12631

LCS-12631

UTS-4

S1611422-044A

CCV

CCB

S1611422-044Ad

S1611422-045A

S1611422-045Ax5

S1611422-045As

S1611422-045Amsd

S1611422-046A

S1611422-047A

S1611422-049A

CCV

CCB

S1611422-050A

S1611422-051A

S1611422-060A

S1611422-067A

S1611422-071A

S1611422-074A

45  Sc ( ISTD )  [ H2 ] 72  Ge ( ISTD )  [ NoGas ] 72  Ge ( ISTD )  [ He ] 72  Ge ( ISTD )  [ H2 ] 89  Y ( ISTD )  [ NoGas ] 89  Y ( ISTD )  [ He ] 

85.67380465 85.5294897 84.86965149 86.22159454 86.16721073 86.28641719

86.33853588 86.49832331 86.48063962 87.73409889 86.87916243 87.25311378

83.07374925 83.04719585 81.42801377 80.83628683 88.37070047 87.5561714

81.86189261 80.88398064 80.59725984 80.80574593 87.17035886 87.31674246

81.17657653 80.81322926 80.795019 79.8821887 86.54829346 86.51897035

80.7826259 81.05352092 80.84985596 80.13851176 86.04730632 85.23963319

79.01705647 80.57489042 79.08482328 77.70269301 85.03606502 84.03675151

79.40996044 79.22482541 78.32674503 77.30054963 83.74421053 83.22860631

78.75194441 79.17778994 79.05114888 79.29995941 79.45031412 80.43080541

80.65028558 80.9677046 81.87341454 82.32729488 80.62695958 82.35945415

76.94113489 79.4668707 77.87016194 75.64850491 82.59245142 82.38325029

77.44845074 77.65465001 77.06007324 75.39654555 82.42549306 83.11228679

76.83530905 77.02976914 77.17451547 75.53882666 81.08086706 81.60294972

76.82032898 76.94811768 77.98276856 75.40627123 81.25806563 82.61402062

80.41268046 79.85868342 81.14279538 81.01606988 79.21817144 81.74459171

79.42401187 77.03901542 77.93968122 77.73632131 79.30813475 82.58326326

79.419034 77.5041701 78.28976929 77.1198704 79.19110777 81.29714467

71.60048268 69.57597293 70.25921879 69.75750008 72.29755168 74.43397109

76.23896602 75.05666406 77.4591853 76.68637904 75.71701402 79.10222393

75.14496296 77.32816087 76.8135025 74.98712641 81.05142072 82.24518025

76.6121868 76.87434722 78.49065235 76.98835666 76.66087035 79.44988715

77.63855797 77.80356556 80.01886961 78.84471266 77.83508645 80.67664193

73.72197318 76.18548534 76.05494692 73.58706075 80.21864982 81.01180947

73.01272155 74.82176756 75.42957697 73.25915698 78.83168158 80.28011385

74.55596391 75.34651958 77.01114545 75.66048701 75.88305059 78.71828013

71.60414884 73.00799769 73.4540646 70.99799276 79.49664697 80.98290642

71.32547873 72.18907857 72.48871053 70.91399171 77.95928016 80.17988785

73.15986395 74.51329273 75.83924157 72.96875151 79.64003987 81.64082224

72.75900078 73.28314936 74.99692671 72.74599691 78.64652519 81.00793803

72.44018448 73.57010298 74.67952464 72.66459492 77.4011809 79.90679732

74.7164477 74.85476215 77.05023545 75.48284317 75.20888116 77.86250815

75.49716374 75.78270762 78.29822131 76.85487904 75.56284187 79.35123295

71.68495375 73.54087725 74.12107865 71.84027764 76.54523191 78.70623225

71.53931848 72.13171071 73.96691164 71.40140269 76.52096864 79.13585992

74.08150828 73.48665545 74.70899302 73.12489083 79.04630067 81.78421898

72.54426718 73.89093524 75.00493264 72.84356362 77.49284779 79.36210835

72.00153162 73.46879071 73.46724996 72.58806102 77.57411582 79.53579137

73.36855171 74.19741492 74.60487091 72.97520069 79.16880481 81.89672675
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TOT3050_6020A w/ Int. Stds
M.Slipp
Agilent ICPMS

121216.xls

Sample
S1611422-074Ad

S1611422-078A

S1611422-078As

CCV

CCB

S1611422-078Amsd

S1611422-079A

S1611422-081A

CCV

LLCCV-1ppb

CCB

CCV

CCB

45  Sc ( ISTD )  [ H2 ] 72  Ge ( ISTD )  [ NoGas ] 72  Ge ( ISTD )  [ He ] 72  Ge ( ISTD )  [ H2 ] 89  Y ( ISTD )  [ NoGas ] 89  Y ( ISTD )  [ He ] 

72.63530064 73.99628264 75.04231698 72.46683051 78.9055962 81.28173888

70.64606529 72.04221054 73.14968795 71.31712305 75.05480702 77.37757929

70.92623483 72.01267096 72.81077721 71.19023209 74.3310726 77.35797408

71.61493073 72.27282011 73.9194421 72.18191016 71.55373828 75.79526722

72.02980669 72.98690977 75.31798873 73.98887755 72.49717924 76.51862632

69.95727848 71.03646689 72.60029752 70.08322487 74.17860637 76.78643616

70.54109073 70.80278837 73.47647172 71.29011124 74.57087908 78.62154885

71.54560999 71.93758781 74.20654232 71.66524471 79.14411681 82.61809186

71.47420367 72.55663998 74.70675881 73.42045694 72.08935955 75.83288859

73.07087358 73.41387149 76.79254362 74.1618749 72.35747355 77.37227299

73.10822983 74.69807728 76.51408661 74.72135244 73.1864989 77.64479002

67.39706153 69.13236206 70.7690119 69.17631859 68.26338438 72.60404228

68.86823397 70.55006719 72.85420693 71.16542908 69.17150043 73.96929531
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TOT3050_6020A w/ Int. Stds
M.Slipp
Agilent ICPMS

121216.xls

Sample Name

Calibration Blank

1ppb Standard

10ppb Standard

20ppb Standard

100ppb Standard

200ppb Standard

Calibration Blank

ICV

ICB

QCS 

QCS-ICV

LLICV-1ppb

CCB

ics

icsab

CCV

CCB

Rgt H2O check

MB-12629

LLQC-12629

LCS-12629

UTS-4

S1611422-003A

S1611422-003Ad

S1611422-008A

S1611422-008Ax5

S1611422-008As

CCV

CCB

S1611422-008Amsd

S1611422-013A

S1611422-014A

S1611422-015A

S1611422-019A

S1611422-020A

S1611422-021A

S1611422-026A

Sample103  Rh ( ISTD )  [ NoGas ] 103  Rh ( ISTD )  [ He ] 103  Rh ( ISTD )  [ H2 ] 115  In ( ISTD )  [ NoGas ] 115  In ( ISTD )  [ He ] 

QC Measured Value QC Measured Value QC Measured Value QC Measured Value QC Measured Value

100 100 100 100 100

98.0916039 98.78214621 99.25418268 97.99310983 98.62323227

96.95903498 97.60652102 97.88667501 96.61948472 97.78598326

95.01628943 95.36134974 95.56882292 94.22431191 95.12510684

90.42530187 89.91395374 90.37014932 90.65872353 91.11891845

87.39189646 87.53359616 88.14390921 88.21773197 89.23740537

88.31118407 88.64165367 89.3009337 87.8481777 89.51599337

88.14787872 88.69655632 89.3899533 87.98364171 89.83891719

89.45759522 90.15772026 91.04540841 88.72117151 90.29213373

86.0437771 85.88010031 87.24437618 85.80201383 87.05062332

84.4551168 85.49448471 86.07327881 84.82579551 86.19034591

85.52995766 87.29932688 88.92098282 85.04916756 88.14882398

85.88794141 87.42952583 89.4428005 84.55587854 88.64588356

79.30369505 84.71786074 87.53860405 83.212923 87.85408058

94.8563753 97.6539172 97.65077465 99.12345591 99.79929106

110.0735083 106.2761332 105.1302127 109.5861237 105.710815

109.8513378 108.236078 106.4582187 109.3785203 105.4612858

110.7345067 108.6066385 107.12458 109.7955641 105.8359936

106.2113483 104.1731623 102.5607409 105.8342394 102.1699252

105.9898326 103.3254066 101.3866962 106.0297004 101.694152

94.44765337 91.27060596 88.3728806 95.85784472 90.6638315

96.98512503 96.38871227 95.30646342 98.70408005 95.45457093

98.32615463 96.54643313 95.36297954 98.695731 95.91825581

97.49642541 95.21911335 92.46356431 98.53104576 94.15473856

92.99769527 91.79987224 90.00054879 93.71543538 91.99870455

96.77668689 94.73311763 93.63818852 97.14139742 93.47470739

89.53438348 88.88803847 88.59591512 90.89785075 88.95301221

96.29317091 94.46995426 93.96863479 95.18481829 93.57739457

95.56970629 94.52609097 94.41554029 94.896604 93.83145036

86.32265344 85.76418775 85.77417518 87.15290125 86.50747742

86.53533998 85.67492328 85.1124747 87.31067921 86.64190891

84.27863645 83.89967777 83.98051629 85.0721823 84.75499297

84.24241024 83.36369165 83.49563277 85.32516088 84.61962

82.54530371 82.70144599 82.77342696 83.40473397 83.52173297

84.01766577 83.63702186 83.20813244 84.95268825 84.36991377

82.97868374 82.31174383 82.96549685 83.58915319 83.10043342

82.09114907 81.96188624 82.00451626 83.55178239 82.77980121
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TOT3050_6020A w/ Int. Stds
M.Slipp
Agilent ICPMS

121216.xls

Sample
CCV

CCB

S1611422-027A

S1611422-028A

S1611422-028Ad

S1611422-031A

S1611422-031As

S1611422-031Amsd

CCV

CCB

S1611422-032A

S1611422-034A

S1611422-037A

S1611422-043A

blk

MB-12631

LLQC-12631

LCS-12631

UTS-4

S1611422-044A

CCV

CCB

S1611422-044Ad

S1611422-045A

S1611422-045Ax5

S1611422-045As

S1611422-045Amsd

S1611422-046A

S1611422-047A

S1611422-049A

CCV

CCB

S1611422-050A

S1611422-051A

S1611422-060A

S1611422-067A

S1611422-071A

S1611422-074A

103  Rh ( ISTD )  [ NoGas ] 103  Rh ( ISTD )  [ He ] 103  Rh ( ISTD )  [ H2 ] 115  In ( ISTD )  [ NoGas ] 115  In ( ISTD )  [ He ] 

86.4964323 86.18998125 86.70765857 86.08784456 86.3209376

87.15464428 87.15736368 88.49870393 86.7158597 87.43754765

80.24070839 79.57562854 79.66857509 81.51881675 81.23343907

79.60998846 79.33194608 80.35140789 80.56746085 80.97258206

79.92378152 79.44504225 80.2361959 80.31968035 81.06959694

79.78456201 79.75940905 79.51956628 80.69241523 80.679867

79.31584791 78.41152136 78.56273429 79.68773061 79.6727412

78.10710048 77.4917963 78.65425601 78.52126957 78.57669748

79.55189309 80.76300291 81.74188616 79.32731139 80.8941343

81.39721819 82.74688744 84.06490567 80.92396691 82.83790194

78.2024117 77.75305899 77.95221929 78.49465382 79.20636646

75.09738107 75.16615368 76.43313349 75.79704335 77.0449024

75.48873961 75.62276443 76.53409222 76.05431001 77.34737404

75.85478027 76.21481516 77.50188868 76.89926105 77.67990701

80.52886371 81.87534515 83.60214465 79.64819647 82.66722057

79.01310813 80.75359273 82.77365727 78.76197779 81.83833795

79.44052545 80.34573982 82.59293938 78.89994666 82.16357663

71.57615135 72.48573826 74.52082217 72.60931611 74.73001207

74.17315036 76.34093061 79.01135331 74.66689748 78.74107869

75.98017506 75.58698685 77.94536515 76.64983651 77.8792363

77.50652659 78.96028359 80.95250311 77.22299336 80.28868571

79.06097991 80.75331947 83.05844629 78.4630193 82.13534991

75.3171549 74.60991799 76.49990395 75.83681457 76.84089284

73.92042655 74.15767304 75.97899005 74.33025056 76.02472811

75.8216604 76.5636579 79.23259938 75.52072819 77.98236803

72.40010271 72.16273895 74.19395266 72.87836305 74.78227823

71.10575539 71.45429818 74.25784866 72.05359545 74.43074208

73.53259416 74.25038002 76.47452323 74.56564552 76.31654801

72.71710206 73.16697085 76.01963913 73.28537153 75.22609014

72.94127172 73.00640356 75.76973878 72.75188239 75.59571539

76.04581256 77.65723686 80.41009036 75.44028728 79.35172358

76.56647439 78.58033989 81.65992794 75.95786506 80.28232258

72.67408844 72.73121925 75.05279637 73.44649597 75.25481824

71.5940995 71.92876991 74.96623865 71.92219427 74.55909908

72.35047662 72.86662324 76.16276468 72.79667118 75.6669827

72.66062855 72.57185144 75.86495627 73.25854421 76.02547799

72.71815666 72.37994296 76.48984915 73.18168546 75.53962612

72.77754155 73.35598937 76.75101322 73.33653011 76.03020882
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TOT3050_6020A w/ Int. Stds
M.Slipp
Agilent ICPMS

121216.xls

Sample
S1611422-074Ad

S1611422-078A

S1611422-078As

CCV

CCB

S1611422-078Amsd

S1611422-079A

S1611422-081A

CCV

LLCCV-1ppb

CCB

CCV

CCB

103  Rh ( ISTD )  [ NoGas ] 103  Rh ( ISTD )  [ He ] 103  Rh ( ISTD )  [ H2 ] 115  In ( ISTD )  [ NoGas ] 115  In ( ISTD )  [ He ] 

72.34959693 73.40079728 76.25460306 72.84390271 75.93511692

71.34039856 71.72449064 74.81572742 71.67212509 74.61410554

71.0300142 71.28788777 74.63873781 71.44578263 74.7206221

72.79767389 74.73087798 78.39076441 72.67981722 77.05738664

73.77252533 75.52490649 79.78844796 73.29708275 78.02478926

70.54232233 71.29065918 74.43801967 71.10367961 73.7644378

70.31489889 71.75863477 76.21413442 70.59349998 74.47482534

70.57340302 72.08140287 75.81842016 70.95407735 74.47516646

73.29896558 75.18780548 79.33023274 72.81805277 77.33595776

74.25240019 76.72611384 80.94351711 73.7922971 78.66426759

74.68655744 76.53136786 81.12676987 73.97847921 78.72995521

69.67806879 71.46245627 75.07233992 69.75383468 73.98462389

70.64639023 73.28591158 77.25980566 70.58877205 76.05925913
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TOT3050_6020A w/ Int. Stds
M.Slipp
Agilent ICPMS

121216.xls

Sample Name

Calibration Blank

1ppb Standard

10ppb Standard

20ppb Standard

100ppb Standard

200ppb Standard

Calibration Blank

ICV

ICB

QCS 

QCS-ICV

LLICV-1ppb

CCB

ics

icsab

CCV

CCB

Rgt H2O check

MB-12629

LLQC-12629

LCS-12629

UTS-4

S1611422-003A

S1611422-003Ad

S1611422-008A

S1611422-008Ax5

S1611422-008As

CCV

CCB

S1611422-008Amsd

S1611422-013A

S1611422-014A

S1611422-015A

S1611422-019A

S1611422-020A

S1611422-021A

S1611422-026A

Sample115  In ( ISTD )  [ H2 ] 185  Re ( ISTD )  [ NoGas ] 232  Th ( ISTD )  [ NoGas ] 

QC Measured Value QC Measured Value QC Measured Value

100 100 100

97.91612387 98.18070074 98.71249466

97.03726769 96.64077243 98.44720626

95.10305891 95.78147479 97.61026103

90.9096548 92.59812806 96.95465952

89.95997967 91.32873957 93.86325897

89.13980387 90.50650488 93.02844397

88.82001235 90.35874717 92.83232623

90.01211841 90.13963066 93.21530036

86.57710839 88.83485742 92.27195973

85.40584837 87.80958822 91.11130796

85.2056683 87.3274516 89.13394313

85.71552295 87.57466134 88.89718184

94.96095968 90.56102942 92.94737771

107.0338098 104.0107303 105.2221847

109.6495574 109.3715496 111.1450438

110.1273064 108.5638381 108.2041399

110.6016088 108.5582927 108.6021037

105.7446334 106.2747855 106.5511805

105.1002696 105.4441757 105.8832573

94.36226832 99.57680351 101.6389466

100.2761093 101.2437421 103.3030171

99.91577134 101.4298446 114.4109323

97.69215021 100.6289494 113.7959951

94.56341207 97.63677527 109.8465651

96.59849877 98.85792863 102.8569306

92.27982357 95.1250161 110.0809598

95.97528557 97.75867467 99.03202123

95.1975019 95.93410165 97.48263589

88.32321281 91.82928276 105.6549624

87.73851195 91.64004373 104.126851

86.62252653 89.75322287 100.6146124

85.8198318 89.41928934 98.59285536

84.56049157 88.60710519 96.8511737

84.80479022 88.58439439 101.3130942

84.27767737 88.78948456 102.0048502

83.90736684 88.22800254 98.6048471
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TOT3050_6020A w/ Int. Stds
M.Slipp
Agilent ICPMS

121216.xls

Sample
CCV

CCB

S1611422-027A

S1611422-028A

S1611422-028Ad

S1611422-031A

S1611422-031As

S1611422-031Amsd

CCV

CCB

S1611422-032A

S1611422-034A

S1611422-037A

S1611422-043A

blk

MB-12631

LLQC-12631

LCS-12631

UTS-4

S1611422-044A

CCV

CCB

S1611422-044Ad

S1611422-045A

S1611422-045Ax5

S1611422-045As

S1611422-045Amsd

S1611422-046A

S1611422-047A

S1611422-049A

CCV

CCB

S1611422-050A

S1611422-051A

S1611422-060A

S1611422-067A

S1611422-071A

S1611422-074A

115  In ( ISTD )  [ H2 ] 185  Re ( ISTD )  [ NoGas ] 232  Th ( ISTD )  [ NoGas ] 

86.4664776 89.34580694 91.28659346

87.23936758 90.19130109 91.05697368

81.11755555 86.58628134 95.99645132

81.11225066 85.43230731 97.61389545

80.35923365 85.7157192 97.18699147

80.47450391 85.29263947 97.57789167

78.76161007 85.0262628 98.08049472

79.02087859 83.93139461 97.12435441

80.11644799 84.21077375 85.93261408

81.82606157 84.88560915 86.46697856

76.7097266 84.05227567 92.15265812

76.10399446 81.99046743 92.11600748

76.05302185 81.57753605 91.87350751

76.18833301 82.33349839 91.90852151

80.99786561 84.014379 85.4793418

78.90587364 83.2191051 83.93215163

78.9306921 84.1377992 84.6596204

73.06178901 79.83766368 82.59885121

76.85841772 80.61266805 84.15933982

75.55211022 82.12847874 92.11236529

77.23217016 82.92925177 84.59343207

78.78931485 83.24542778 84.52843618

73.87769422 81.45223118 91.49863352

73.91085929 80.52584917 89.09599358

75.61173864 81.67042975 84.36013373

71.61065925 80.43238515 90.91525775

71.59948755 79.39799141 90.00099758

73.37256694 79.99431782 90.32184385

72.61814682 79.62630304 88.81987727

72.21559249 79.45789018 87.63133228

76.07548452 81.28281628 83.45301248

77.19275692 81.26843425 83.13037887

71.93678841 79.82475628 87.46016699

71.95871116 78.34128604 89.72264191

72.26037342 79.92820567 88.90562489

72.28489684 79.06171701 92.53248366

72.66477189 78.73152014 88.37900981

72.59557115 79.64392753 92.38658256
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TOT3050_6020A w/ Int. Stds
M.Slipp
Agilent ICPMS

121216.xls

Sample
S1611422-074Ad

S1611422-078A

S1611422-078As

CCV

CCB

S1611422-078Amsd

S1611422-079A

S1611422-081A

CCV

LLCCV-1ppb

CCB

CCV

CCB

115  In ( ISTD )  [ H2 ] 185  Re ( ISTD )  [ NoGas ] 232  Th ( ISTD )  [ NoGas ] 

71.73513301 79.11909298 91.54103581

70.88781429 78.14136095 86.141638

70.94661554 78.10919155 85.93437542

72.81957464 78.72576846 81.28233557

73.90502232 79.15062418 81.8467028

69.86435394 77.80779673 85.55811155

70.62934303 77.52277719 85.08215736

70.91412221 77.42550586 86.78450999

72.99224612 78.22422314 80.25145221

73.99273531 78.76243224 80.8846939

74.00913185 79.18082209 80.81852638

69.45963528 76.091936 78.79309851

71.21188113 76.48133915 79.3305207
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TOT3050_6020A-141711
M.Slipp
Agilent ICPMS

121216-TOT3050_6020A.xls

SampID SampType AnalDate Units TestCode Uranium
ICV ICV 12/12/2016 12:21 ppb TOT3050_6020 20.36720916
ICB ICB 12/12/2016 12:27 ppb TOT3050_6020 0.001402883

QCS-ICV-Second Source QCS 12/12/2016 12:39 ppb TOT3050_6020 97.22260877
LLICV-1ppb LLICV 12/12/2016 13:19 ppb TOT3050_6020 0.991559986

CCB CCB 12/12/2016 13:24 ppb TOT3050_6020 -0.00022088
ics ICSA 12/12/2016 13:30 ppb TOT3050_6020 0.000288663

icsab ICSAB 12/12/2016 13:36 ppb TOT3050_6020 20.16607736
CCV CCV 12/12/2016 13:41 ppb TOT3050_6020 19.74719073
CCB CCB 12/12/2016 13:47 ppb TOT3050_6020 0.001035574

MB-12629 MBLK 12/12/2016 13:59 ppb TOT3050_6020 0.004917914
LLQC-12629 LLQC 12/12/2016 14:04 ppb TOT3050_6020 4.668556127
LCS-12629 LCS 12/12/2016 14:10 ppb TOT3050_6020 478.119838

UTS-4 LCS2 12/12/2016 14:16 ppb TOT3050_6020 930.9182076
S1611422-003A SAMP 12/12/2016 14:21 ppb TOT3050_6020 29.53288133

S1611422-003Ad DUP 12/12/2016 14:27 ppb TOT3050_6020 29.24844278
S1611422-008A SAMP 12/12/2016 14:33 ppb TOT3050_6020 28.22558882

S1611422-008Ax5 SD 12/12/2016 14:39 ppb TOT3050_6020 30.55414425
S1611422-008As MS 12/12/2016 14:44 ppb TOT3050_6020 459.2919646

CCV CCV 12/12/2016 14:50 ppb TOT3050_6020 20.16775184
CCB CCB 12/12/2016 14:56 ppb TOT3050_6020 0.011069536

S1611422-008Amsd MSD 12/12/2016 15:02 ppb TOT3050_6020 463.8065977
S1611422-013A SAMP 12/12/2016 15:19 ppb TOT3050_6020 377.0969389
S1611422-014A SAMP 12/12/2016 15:25 ppb TOT3050_6020 27.6630293
S1611422-015A SAMP 12/12/2016 15:30 ppb TOT3050_6020 24.30314528
S1611422-019A SAMP 12/12/2016 15:36 ppb TOT3050_6020 26.69318713
S1611422-020A SAMP 12/12/2016 15:42 ppb TOT3050_6020 39.49594007
S1611422-021A SAMP 12/12/2016 15:48 ppb TOT3050_6020 45.29963834
S1611422-026A SAMP 12/12/2016 15:53 ppb TOT3050_6020 59.98010955

CCV CCV 12/12/2016 15:59 ppb TOT3050_6020 20.2704644
CCB CCB 12/12/2016 16:05 ppb TOT3050_6020 0.001274883

S1611422-027A SAMP 12/12/2016 16:11 ppb TOT3050_6020 27.68638608
S1611422-028A SAMP 12/12/2016 16:16 ppb TOT3050_6020 33.88159796

S1611422-028Ad DUP 12/12/2016 16:22 ppb TOT3050_6020 33.71225976
S1611422-031A SAMP 12/12/2016 16:28 ppb TOT3050_6020 33.63677029
S1611422-031As MS 12/12/2016 16:40 ppb TOT3050_6020 449.5233113

S1611422-031Amsd MSD 12/12/2016 16:45 ppb TOT3050_6020 449.0550144
CCV CCV 12/12/2016 17:08 ppb TOT3050_6020 20.25562807
CCB CCB 12/12/2016 17:14 ppb TOT3050_6020 0.002315206

S1611422-032A SAMP 12/12/2016 17:20 ppb TOT3050_6020 27.59404858
S1611422-034A SAMP 12/12/2016 17:25 ppb TOT3050_6020 23.56637881
S1611422-037A SAMP 12/12/2016 17:31 ppb TOT3050_6020 19.46932017
S1611422-043A SAMP 12/12/2016 17:37 ppb TOT3050_6020 22.26739917

MB-12631 MBLK 12/12/2016 17:48 ppb TOT3050_6020 0.046251008
LLQC-12631 LLQC 12/12/2016 17:54 ppb TOT3050_6020 4.544809231
LCS-12631 LCS 12/12/2016 18:00 ppb TOT3050_6020 465.177088

UTS-4 LCS2 12/12/2016 18:05 ppb TOT3050_6020 899.6586539
S1611422-044A SAMP 12/12/2016 18:11 ppb TOT3050_6020 32.28954662

CCV CCV 12/12/2016 18:17 ppb TOT3050_6020 20.20435178
CCB CCB 12/12/2016 18:23 ppb TOT3050_6020 0.002282322

S1611422-044Ad DUP 12/12/2016 18:28 ppb TOT3050_6020 32.05379719
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TOT3050_6020A-141711
M.Slipp
Agilent ICPMS

121216-TOT3050_6020A.xls

SampID SampType AnalDate Units TestCode Uranium
S1611422-045A SAMP 12/12/2016 18:34 ppb TOT3050_6020 25.95272888
S1611422-045As MS 12/12/2016 18:46 ppb TOT3050_6020 465.3673405

S1611422-045Amsd MSD 12/12/2016 18:51 ppb TOT3050_6020 468.2693352
S1611422-046A SAMP 12/12/2016 19:09 ppb TOT3050_6020 29.38546437
S1611422-047A SAMP 12/12/2016 19:14 ppb TOT3050_6020 84.14226618
S1611422-049A SAMP 12/12/2016 19:20 ppb TOT3050_6020 21.54259692

CCV CCV 12/12/2016 19:26 ppb TOT3050_6020 20.04910176
CCB CCB 12/12/2016 19:31 ppb TOT3050_6020 0.00170493

S1611422-050A SAMP 12/12/2016 19:37 ppb TOT3050_6020 19.27968097
S1611422-051A SAMP 12/12/2016 19:43 ppb TOT3050_6020 60.8089133
S1611422-060A SAMP 12/12/2016 19:49 ppb TOT3050_6020 45.25298118
S1611422-067A SAMP 12/12/2016 19:54 ppb TOT3050_6020 19.47235605
S1611422-071A SAMP 12/12/2016 20:00 ppb TOT3050_6020 44.53725626
S1611422-074A SAMP 12/12/2016 20:06 ppb TOT3050_6020 18.38942231

S1611422-074Ad DUP 12/12/2016 20:12 ppb TOT3050_6020 18.54986225
S1611422-078A SAMP 12/12/2016 20:17 ppb TOT3050_6020 51.97738297
S1611422-078As MS 12/12/2016 20:29 ppb TOT3050_6020 486.007196

CCV CCV 12/12/2016 20:35 ppb TOT3050_6020 19.95698308
CCB CCB 12/12/2016 20:40 ppb TOT3050_6020 0.001009688

S1611422-078Amsd MSD 12/12/2016 20:46 ppb TOT3050_6020 488.3023015
S1611422-079A SAMP 12/12/2016 21:03 ppb TOT3050_6020 123.2643791
S1611422-081A SAMP 12/12/2016 21:09 ppb TOT3050_6020 99.82806097

CCV CCV 12/12/2016 21:15 ppb TOT3050_6020 20.00579795
LLCCV-1ppb LLCCV 12/12/2016 21:21 ppb TOT3050_6020 0.970109229

CCB CCB 12/12/2016 21:26 ppb TOT3050_6020 0.000349475
CCV CCV 12/12/2016 21:43 ppb TOT3050_6020 20.09115607
CCB CCB 12/12/2016 21:49 ppb TOT3050_6020 0.001642486
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LCS-15-3-12699 LCS RAD_GAMMA_RA_S 1/5/2017 11:22 Radium 226 37.030206 pCi/g 1 0 LCS-15-3-1269

MB-12699 MBLK RAD_GAMMA_RA_S 12/29/2016 10:39 Radium 226 -1.19E-02 pCi/g 1 0 MB-12699

ROCKYFLATS-12699LCS RAD_GAMMA_RA_S 12/29/2016 13:36 Radium 226 1.2206627 pCi/g 1 0 ROCKYFLATS-12

S1611422-001A SAMP RAD_GAMMA_RA_S 12/29/2016 14:57 Radium 226 1.5050362 pCi/g 1.5 ± 0.2 1 1 S1611422-001A

S1611422-002A SAMP RAD_GAMMA_RA_S 12/29/2016 16:20 Radium 226 1.4490164 pCi/g 1.4 ± 0.2 1 1 S1611422-002A

S1611422-003A SAMP RAD_GAMMA_RA_S 12/30/2016 8:27 Radium 226 1.4516964 pCi/g 1.5 ± 0.2 1 1 S1611422-003A

S1611422-004A SAMP RAD_GAMMA_RA_S 12/30/2016 9:45 Radium 226 1.7218044 pCi/g 1.7 ± 0.2 1 1 S1611422-004A

S1611422-005A SAMP RAD_GAMMA_RA_S 12/30/2016 11:02 Radium 226 2.6901781 pCi/g 2.7 ± 0.3 1 1 S1611422-005A

S1611422-006A SAMP RAD_GAMMA_RA_S 12/30/2016 12:18 Radium 226 1.3150903 pCi/g 1.3 ± 0.2 1 1 S1611422-006A

S1611422-007A SAMP RAD_GAMMA_RA_S 12/30/2016 13:36 Radium 226 1.6124492 pCi/g 1.6 ± 0.2 1 1 S1611422-007A

S1611422-008A SAMP RAD_GAMMA_RA_S 12/30/2016 13:36 Radium 226 1.6368817 pCi/g 1.6 ± 0.2 1 1 S1611422-008A

S1611422-009A SAMP RAD_GAMMA_RA_S 12/30/2016 16:10 Radium 226 1.593157 pCi/g 1.6 ± 0.2 1 1 S1611422-009A

S1611422-010A SAMP RAD_GAMMA_RA_S 1/3/2017 8:04 Radium 226 1.6887541 pCi/g 1.7 ± 0.2 1 1 S1611422-010A

S1611422-011A SAMP RAD_GAMMA_RA_S 1/3/2017 9:29 Radium 226 3.2231493 pCi/g 3.2 ± 0.3 1 1 S1611422-011A

S1611422-012A SAMP RAD_GAMMA_RA_S 1/3/2017 11:03 Radium 226 1.4286457 pCi/g 1.4 ± 0.2 1 1 S1611422-012A

S1611422-013A SAMP RAD_GAMMA_RA_S 1/3/2017 12:27 Radium 226 5.7788884 pCi/g 5.8 ± 0.3 1 1 S1611422-013A

S1611422-014A SAMP RAD_GAMMA_RA_S 1/3/2017 16:26 Radium 226 1.4280909 pCi/g 1.4 ± 0.2 1 1 S1611422-014A

S1611422-015A SAMP RAD_GAMMA_RA_S 1/4/2017 8:06 Radium 226 1.5653145 pCi/g 1.6 ± 0.2 1 1 S1611422-015A

S1611422-016A SAMP RAD_GAMMA_RA_S 1/4/2017 9:22 Radium 226 1.4925055 pCi/g 1.5 ± 0.2 1 1 S1611422-016A

S1611422-017A SAMP RAD_GAMMA_RA_S 1/4/2017 10:41 Radium 226 2.0317689 pCi/g 2.0 ± 0.2 1 1 S1611422-017A

S1611422-018A SAMP RAD_GAMMA_RA_S 1/4/2017 14:22 Radium 226 1.3063103 pCi/g 1.3 ± 0.2 1 1 S1611422-018A

S1611422-019A SAMP RAD_GAMMA_RA_S 1/4/2017 15:42 Radium 226 1.4012705 pCi/g 1.4 ± 0.2 1 1 S1611422-019A

S1611422-020A SAMP RAD_GAMMA_RA_S 1/4/2017 22:21 Radium 226 2.9834259 pCi/g 3.0 ± 0.3 1 1 S1611422-020A

S1611422-020AD DUP RAD_GAMMA_RA_S 1/5/2017 8:17 Radium 226 3.5554096 pCi/g 1 0 S1611422-020A

UTS-4-12699 LCS RAD_GAMMA_RA_S 1/5/2017 11:24 Radium 226 1019.0116 pCi/g 1 0 UTS-4-12699
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LCS2-15-3-12699 LCS RAD_GAMMA_RA_S1/5/2017 15:28 Radium 226 37.265055 pCi/g 1 0 LCS2-15-3-126 0

MB2-12699 MBLK RAD_GAMMA_RA_S1/6/2017 21:42 Radium 226 6.40E-02 pCi/g 1 0 MB2-12699 0

S1611422-021A SAMP RAD_GAMMA_RA_S1/5/2017 16:45 Radium 226 2.7967325 pCi/g 2.8 ± 0.2 1 1 S1611422-021A 0

S1611422-022A SAMP RAD_GAMMA_RA_S1/5/2017 18:01 Radium 226 1.4608543 pCi/g 1.5 ± 0.2 1 1 S1611422-022A 0

S1611422-023A SAMP RAD_GAMMA_RA_S1/5/2017 19:18 Radium 226 1.9239727 pCi/g 1.9 ± 0.2 1 1 S1611422-023A 0

S1611422-024A SAMP RAD_GAMMA_RA_S1/5/2017 20:34 Radium 226 1.7838799 pCi/g 1.8 ± 0.2 1 1 S1611422-024A 0

S1611422-025A SAMP RAD_GAMMA_RA_S1/5/2017 21:51 Radium 226 1.9906458 pCi/g 2.0 ± 0.2 1 1 S1611422-025A 0

S1611422-026A SAMP RAD_GAMMA_RA_S1/5/2017 23:07 Radium 226 2.2555125 pCi/g 2.3 ± 0.2 1 1 S1611422-026A 0

S1611422-027A SAMP RAD_GAMMA_RA_S1/6/2017 0:23 Radium 226 1.5517469 pCi/g 1.6 ± 0.2 1 1 S1611422-027A 0

S1611422-028A SAMP RAD_GAMMA_RA_S1/6/2017 1:39 Radium 226 1.7421854 pCi/g 1.7 ± 0.2 1 1 S1611422-028A 0

S1611422-029A SAMP RAD_GAMMA_RA_S1/6/2017 2:56 Radium 226 1.7807769 pCi/g 1.8 ± 0.2 1 1 S1611422-029A 0

S1611422-030A SAMP RAD_GAMMA_RA_S1/6/2017 4:12 Radium 226 1.9834436 pCi/g 2.0 ± 0.2 1 1 S1611422-030A 0

S1611422-031A SAMP RAD_GAMMA_RA_S1/6/2017 5:29 Radium 226 1.8259931 pCi/g 1.8 ± 0.2 1 1 S1611422-031A 0

S1611422-032A SAMP RAD_GAMMA_RA_S1/6/2017 6:45 Radium 226 1.9705186 pCi/g 2.0 ± 0.2 1 1 S1611422-032A 0

S1611422-033A SAMP RAD_GAMMA_RA_S1/6/2017 8:02 Radium 226 2.3084587 pCi/g 2.3 ± 0.2 1 1 S1611422-033A 0

S1611422-034A SAMP RAD_GAMMA_RA_S1/6/2017 9:18 Radium 226 1.4293511 pCi/g 1.4 ± 0.2 1 1 S1611422-034A 0

S1611422-035A SAMP RAD_GAMMA_RA_S1/6/2017 10:34 Radium 226 1.42495 pCi/g 1.4 ± 0.2 1 1 S1611422-035A 0

S1611422-036A SAMP RAD_GAMMA_RA_S1/6/2017 11:51 Radium 226 2.8869151 pCi/g 2.9 ± 0.2 1 1 S1611422-036A 0

S1611422-037A SAMP RAD_GAMMA_RA_S1/6/2017 13:07 Radium 226 1.325362 pCi/g 1.3 ± 0.2 1 1 S1611422-037A 0

S1611422-038A SAMP RAD_GAMMA_RA_S1/6/2017 14:24 Radium 226 2.098751 pCi/g 2.1 ± 0.2 1 1 S1611422-038A 0

S1611422-039A SAMP RAD_GAMMA_RA_S1/6/2017 15:40 Radium 226 1.9704656 pCi/g 2.0 ± 0.2 1 1 S1611422-039A 0

S1611422-040A SAMP RAD_GAMMA_RA_S1/6/2017 16:57 Radium 226 3.3217345 pCi/g 3.3 ± 0.3 1 1 S1611422-040A 0

S1611422-040AD DUP RAD_GAMMA_RA_S1/6/2017 18:14 Radium 226 3.33772 pCi/g 1 0 S1611422-040A 0
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LCS3-15-3-12699 LCS RAD_GAMMA_RA_S1/7/2017 14:13 Radium 226 37.9451349 pCi/g 1 0 LCS3-15-3-126 0

MB3-12699 MBLK RAD_GAMMA_RA_S1/7/2017 12:56 Radium 226 -2.02E-02 pCi/g 1 0 MB3-12699 0

ROCKYFLATS-001-12699LCS RAD_GAMMA_RA_S1/8/2017 18:18 Radium 226 1.36243503 pCi/g 1 0 ROCKYFLATS-00 0

S1611422-041A SAMP RAD_GAMMA_RA_S1/7/2017 15:30 Radium 226 3.74438547 pCi/g 3.7 ± 0.3 1 1 S1611422-041A 0

S1611422-042A SAMP RAD_GAMMA_RA_S1/7/2017 16:46 Radium 226 1.97169066 pCi/g 2.0 ± 0.2 1 1 S1611422-042A 0

S1611422-043A SAMP RAD_GAMMA_RA_S1/7/2017 18:03 Radium 226 1.52717164 pCi/g 1.5 ± 0.2 1 1 S1611422-043A 0

S1611422-044A SAMP RAD_GAMMA_RA_S1/7/2017 19:19 Radium 226 1.68042693 pCi/g 1.7 ± 0.2 1 1 S1611422-044A 0

S1611422-045A SAMP RAD_GAMMA_RA_S1/7/2017 20:36 Radium 226 1.70583704 pCi/g 1.7 ± 0.2 1 1 S1611422-045A 0

S1611422-046A SAMP RAD_GAMMA_RA_S1/7/2017 21:52 Radium 226 1.81022758 pCi/g 1.8 ± 0.2 1 1 S1611422-046A 0

S1611422-047A SAMP RAD_GAMMA_RA_S1/7/2017 23:09 Radium 226 3.61923311 pCi/g 3.6 ± 0.3 1 1 S1611422-047A 0

S1611422-048A SAMP RAD_GAMMA_RA_S1/8/2017 0:25 Radium 226 1.80629605 pCi/g 1.8 ± 0.2 1 1 S1611422-048A 0

S1611422-049A SAMP RAD_GAMMA_RA_S1/8/2017 1:42 Radium 226 1.62386541 pCi/g 1.6 ± 0.2 1 1 S1611422-049A 0

S1611422-050A SAMP RAD_GAMMA_RA_S1/8/2017 2:59 Radium 226 1.60217326 pCi/g 1.6 ± 0.2 1 1 S1611422-050A 0

S1611422-051A SAMP RAD_GAMMA_RA_S1/8/2017 4:15 Radium 226 1.76175499 pCi/g 1.8 ± 0.2 1 1 S1611422-051A 0

S1611422-052A SAMP RAD_GAMMA_RA_S1/8/2017 5:32 Radium 226 1.92939706 pCi/g 1.9 ± 0.2 1 1 S1611422-052A 0

S1611422-053A SAMP RAD_GAMMA_RA_S1/8/2017 6:48 Radium 226 1.79967927 pCi/g 1.8 ± 0.2 1 1 S1611422-053A 0

S1611422-054A SAMP RAD_GAMMA_RA_S1/8/2017 9:22 Radium 226 1.32273536 pCi/g 1.3 ± 0.1 1 1 S1611422-054A 0

S1611422-055A SAMP RAD_GAMMA_RA_S1/8/2017 9:22 Radium 226 1.56617955 pCi/g 1.6 ± 0.2 1 1 S1611422-055A 0

S1611422-056A SAMP RAD_GAMMA_RA_S1/8/2017 10:38 Radium 226 1.37195304 pCi/g 1.4 ± 0.2 1 1 S1611422-056A 0

S1611422-057A SAMP RAD_GAMMA_RA_S1/8/2017 11:55 Radium 226 1.39719782 pCi/g 1.4 ± 0.2 1 1 S1611422-057A 0

S1611422-058A SAMP RAD_GAMMA_RA_S1/8/2017 13:11 Radium 226 0.91129802 pCi/g 0.9 ± 0.1 1 1 S1611422-058A 0

S1611422-059A SAMP RAD_GAMMA_RA_S1/8/2017 14:28 Radium 226 2.34489333 pCi/g 2.3 ± 0.2 1 1 S1611422-059A 0

S1611422-060A SAMP RAD_GAMMA_RA_S1/8/2017 15:44 Radium 226 2.04562826 pCi/g 2.0 ± 0.2 1 1 S1611422-060A 0

S1611422-060AD DUP RAD_GAMMA_RA_S1/8/2017 17:01 Radium 226 2.41913374 pCi/g 1 0 S1611422-060A 0
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LCS4-15-3-12699 LCS RAD_GAMMA_RA_S1/8/2017 22:16 Radium 226 37.2440216 pCi/g 1 0 LCS4-15-3-126 0

MB4-12699 MBLK RAD_GAMMA_RA_S1/8/2017 21:00 Radium 226 -3.42E-02 pCi/g 1 0 MB4-12699 0

S1611422-061A SAMP RAD_GAMMA_RA_S1/8/2017 23:33 Radium 226 1.40236366 pCi/g 1.4 ± 0.2 1 1 S1611422-061A 0

S1611422-062A SAMP RAD_GAMMA_RA_S1/9/2017 0:49 Radium 226 1.37150917 pCi/g 1.4 ± 0.2 1 1 S1611422-062A 0

S1611422-063A SAMP RAD_GAMMA_RA_S1/9/2017 2:06 Radium 226 4.54897124 pCi/g 4.5 ± 0.3 1 1 S1611422-063A 0

S1611422-064A SAMP RAD_GAMMA_RA_S1/9/2017 3:22 Radium 226 1.42952516 pCi/g 1.4 ± 0.2 1 1 S1611422-064A 0

S1611422-065A SAMP RAD_GAMMA_RA_S1/9/2017 4:39 Radium 226 1.19453668 pCi/g 1.2 ± 0.2 1 1 S1611422-065A 0

S1611422-066A SAMP RAD_GAMMA_RA_S1/9/2017 5:56 Radium 226 2.04348874 pCi/g 2.0 ± 0.2 1 1 S1611422-066A 0

S1611422-067A SAMP RAD_GAMMA_RA_S1/9/2017 7:12 Radium 226 1.64087623 pCi/g 1.6 ± 0.2 1 1 S1611422-067A 0

S1611422-068A SAMP RAD_GAMMA_RA_S1/9/2017 8:28 Radium 226 2.71241293 pCi/g 2.7 ± 0.2 1 1 S1611422-068A 0

S1611422-069A SAMP RAD_GAMMA_RA_S1/9/2017 9:45 Radium 226 1.48549145 pCi/g 1.5 ± 0.2 1 1 S1611422-069A 0

S1611422-070A SAMP RAD_GAMMA_RA_S1/9/2017 11:01 Radium 226 2.23029138 pCi/g 2.2 ± 0.2 1 1 S1611422-070A 0

S1611422-071A SAMP RAD_GAMMA_RA_S1/9/2017 12:18 Radium 226 1.97003242 pCi/g 2.0 ± 0.2 1 1 S1611422-071A 0

S1611422-072A SAMP RAD_GAMMA_RA_S1/9/2017 13:34 Radium 226 1.45806203 pCi/g 1.5 ± 0.2 1 1 S1611422-072A 0

S1611422-073A SAMP RAD_GAMMA_RA_S1/9/2017 14:51 Radium 226 1.85434933 pCi/g 1.9 ± 0.2 1 1 S1611422-073A 0

S1611422-074A SAMP RAD_GAMMA_RA_S1/9/2017 16:07 Radium 226 1.15246676 pCi/g 1.2 ± 0.2 1 1 S1611422-074A 0

S1611422-075A SAMP RAD_GAMMA_RA_S1/9/2017 17:24 Radium 226 1.26921491 pCi/g 1.3 ± 0.2 1 1 S1611422-075A 0

S1611422-076A SAMP RAD_GAMMA_RA_S1/9/2017 18:40 Radium 226 2.37083552 pCi/g 2.4 ± 0.2 1 1 S1611422-076A 0

S1611422-077A SAMP RAD_GAMMA_RA_S1/9/2017 19:56 Radium 226 1.71755976 pCi/g 1.7 ± 0.2 1 1 S1611422-077A 0

S1611422-078A SAMP RAD_GAMMA_RA_S1/9/2017 21:13 Radium 226 2.24498177 pCi/g 2.2 ± 0.2 1 1 S1611422-078A 0

S1611422-079A SAMP RAD_GAMMA_RA_S1/9/2017 22:29 Radium 226 4.32920674 pCi/g 4.3 ± 0.3 1 1 S1611422-079A 0

S1611422-080A SAMP RAD_GAMMA_RA_S1/9/2017 23:45 Radium 226 1.67257703 pCi/g 1.7 ± 0.2 1 1 S1611422-080A 0

S1611422-080AD DUP RAD_GAMMA_RA_S1/10/2017 1:02 Radium 226 1.55021561 pCi/g 1 0 S1611422-080A 0

S1611422-081A SAMP RAD_GAMMA_RA_S1/10/2017 8:09 Radium 226 1.76158884 pCi/g 1.8 ± 0.2 1 1 S1611422-081A 0

S1611422-082A SAMP RAD_GAMMA_RA_S1/10/2017 9:25 Radium 226 1.55515022 pCi/g 1.6 ± 0.2 1 1 S1611422-082A 0

S1611422-083A SAMP RAD_GAMMA_RA_S1/10/2017 10:42 Radium 226 1.30205432 pCi/g 1.3 ± 0.2 1 1 S1611422-083A 0

UTS-4-001-12699 LCS RAD_GAMMA_RA_S1/10/2017 2:19 Radium 226 925.198726 pCi/g 1 0 UTS-4-001-126 0
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BACKGROUND 16-36. Real/Live Time = 4504/4500 (s).
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BACKGROUND 16-36.Rpt

Detector #2      ACQ 29-Dec-2016 at 10:39:16   RT = 4504.6   LT = 4500.0
            Rad Chem 2
            BACKGROUND 16-36
ROI#   RANGE( keV)    GROSS      NET   +/-  CENTROID  FWHM FW(1/5)M LIBRARY ( keV)  
   �Ci    +/-
 1  606.93  611.75       55       36     9   609.70   0.57   1.87   Bi-214  609.31  
 0.0000 0.0000
 2  659.29  664.11       30      -12    10  Could not properly fit the peak.
 3  724.58  729.84       21        8     6   726.33   0.99   1.40   Bi-212  727.00  
 0.0000 0.0000
 4  765.77  771.02       29       16     7   766.42   0.22   0.35   Bi-214  768.36  
 0.0001 0.0000
 5  823.38  828.64       22        1     8  Could not properly fit the peak.
 6  843.53  848.79       26      -20    11  Could not properly fit the peak.
 7  857.99  863.25       30       13     8   862.16   0.22   0.35   Tl-208  860.56  
 0.0000 0.0000
 8  908.38  914.07       24        6     8   910.35   2.63   2.76   Ac-228  911.20  
 0.0000 0.0000
 9  966.21  971.90       21       12     6   968.95   1.50   1.65   Ac-228  968.97  
 0.0000 0.0000
10  998.19 1003.88       23       -9    10  1000.59   0.22   0.35   Pa-234M1001.03  
 0.0000 0.0004
11 1059.08 1065.21        6       -4     5  Could not properly fit the peak.
12 1117.34 1123.47       18      -11    10  Could not properly fit the peak.
13 1170.34 1176.47        9       -1     6  1175.60   0.27   0.48   Co-60  1173.24  
 0.0000 0.0000
14 1235.17 1241.30       24        5     8  Could not properly fit the peak.
15 1269.55 1276.12        5        0     4  Could not properly fit the peak.
16 1329.34 1335.91       15       10     5  1329.99   0.27   0.48   Co-60  1332.50  
 0.0000 0.0000
17 1457.88 1464.45       39       29     8  1461.74   1.91   2.08   K-40   1461.00  
 0.0001 0.0000
18 1761.13 1768.13       15        4     7  1763.86   2.39   2.53   Bi-214 1764.49  
 0.0000 0.0000
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BACKGROUND. Real/Live Time = 4525/4500 (s).
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BACKGROUND-001.Rpt

Detector #4      ACQ 06-Jan-2017 at 19:30:53   RT = 4525.6   LT = 4500.0
            Rad Chem 1
            BACKGROUND
ROI#   RANGE( keV)    GROSS      NET   +/-  CENTROID  FWHM FW(1/5)M LIBRARY ( keV)  
   �Ci    +/-
 1  607.88  612.71       59       40     9   609.11   0.43   1.40   Bi-214  609.31  
 0.0000 0.0000
 2  659.24  664.07       29       -6     9   660.56   1.21   1.40   Cs-137  661.66  
 0.0000 0.0000
 3  725.75  731.02       33       -5    10   726.63   0.22   0.35   Bi-212  727.00  
 0.0000 0.0000
 4  767.02  772.28       36        7     9   768.77   2.85   3.34   Bi-214  768.36  
 0.0000 0.0001
 5  824.75  830.01       27        6     8   826.50   1.10   1.23   Co-60   826.28  
 0.0227 0.0302
 6  844.94  850.21       59       34    10   846.87   0.80   1.60   Co-56   846.77  
 0.0000 0.0000
 7  859.43  864.70       22       -3     8   860.31   0.22   0.35   Tl-208  860.56  
 0.0000 0.0000
 8  909.92  915.62       24        6     8   912.11   0.22   0.35   Ac-228  911.20  
 0.0000 0.0000
 9  967.87  973.57       22       -5     9   969.40   0.66   0.79   Ac-228  968.97  
 0.0000 0.0000
10  999.92 1005.62       17        3     7  1003.87   0.77   0.97   Pa-234M1001.03  
 0.0001 0.0003
11 1060.94 1067.09       20       -4     9  1062.70   0.22   0.35  No close library 
match!
12 1119.33 1125.48       23       18     6  1122.63   2.47   2.68   Bi-214 1120.29  
 0.0000 0.0000
13 1172.46 1178.61       15       -4     8  Could not properly fit the peak.
14 1237.44 1243.59       16       -3     8  1238.10   0.88   1.01   Bi-214 1238.11  
 0.0000 0.0001
15 1271.90 1278.49       10      -11     8  Could not properly fit the peak.
16 1331.84 1338.42       12        2     6  Could not properly fit the peak.
17 1460.70 1467.29       46      -47    18  1461.80   0.22   0.35   K-40   1461.00  
 0.0000 0.0001
18 1764.78 1771.80        6      -11     7  Could not properly fit the peak.
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BACKGROUND-00-1 17-3. Real/Live Time = 4526/4500 (s).
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BACKGROUND 17-3.Rpt

Detector #4      ACQ 08-Jan-2017 at 19:34:29   RT = 4526.3   LT = 4500.0
            Rad Chem 1
            BACKGROUND-00-1 17-3
ROI#   RANGE( keV)    GROSS      NET   +/-  CENTROID  FWHM FW(1/5)M LIBRARY ( keV)  
   �Ci    +/-
 1  606.78  611.61       57       -1    12   609.52   0.47   0.70   Bi-214  609.31  
 0.0000 0.0000
 2  659.24  664.07       32        5     9   662.32   0.88   1.01   Cs-137  661.66  
 0.0000 0.0000
 3  724.43  729.70       38        5    10   725.31   0.26   0.44   Bi-212  727.00  
 0.0000 0.0000
 4  765.70  770.97       23      -15    10   766.36   0.22   0.35   Bi-214  768.36  
 0.0000 0.0001
 5  824.75  830.01       28       -5    10   827.16   0.22   0.35   Co-60   826.28  
 0.0000 0.0378
 6  844.94  850.21       74       41    12   846.87   0.75   1.34   Co-56   846.77  
 0.0000 0.0000
 7  857.89  863.16       27      -19    11   859.65   0.22   0.35   Tl-208  860.56  
 0.0000 0.0000
 8  908.38  913.87       28        6     8   909.70   3.07   3.20   Ac-228  911.20  
 0.0000 0.0000
 9  966.11  971.82       25       11     7   969.94   0.47   1.36   Ac-228  968.97  
 0.0000 0.0000
10  997.94 1003.65       21        7     7   999.26   1.98   2.11   Pa-234M1001.03  
 0.0003 0.0003
11 1060.94 1067.09       25        1     9  1066.19   0.59   0.76  No close library 
match!
12 1117.36 1123.07       28      -17    11  1119.55   0.33   0.53   Bi-214 1120.29  
 0.0000 0.0000
13 1172.46 1178.61       15        0     7  1174.00   1.54   1.67   Co-60  1173.24  
 0.0000 0.0000
14 1235.02 1241.17       22       12     7  1238.32   0.33   1.56   Co-56  1238.28  
 0.0000 0.0000
15 1271.90 1278.49       13        3     6  Could not properly fit the peak.
16 1331.84 1338.42       15       -6     8  Could not properly fit the peak.
17 1457.63 1463.78       63       53     9  1461.44   0.49   1.74   K-40   1461.00  
 0.0003 0.0000
18 1761.27 1767.85       20       15     6  1764.68   0.47   0.98   Bi-214 1764.49  
 0.0001 0.0000
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BACKGROUND. Real/Live Time = 4521/4500 (s).
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BACKGROUND-001 17-4.Rpt

Detector #4      ACQ 10-Jan-2017 at  3:35:58   RT = 4521.4   LT = 4500.0
            Rad Chem 1
            BACKGROUND-001 17-4
ROI#   RANGE( keV)    GROSS      NET   +/-  CENTROID  FWHM FW(1/5)M LIBRARY ( keV)  
   �Ci    +/-
 1  606.78  611.61       81       39    12   609.69   0.48   0.73   Bi-214  609.31  
 0.0000 0.0000
 2  659.24  664.07       34      -20    11  Could not properly fit the peak.
 3  724.43  729.70       36       15     9   727.95   0.22   0.35   Bi-212  727.00  
 0.0001 0.0000
 4  765.70  770.97       45        7    11   768.55   0.25   0.61   Bi-214  768.36  
 0.0000 0.0001
 5  824.75  830.01       30        9     8   828.48   0.27   0.48   Co-60   826.28  
 0.0340 0.0302
 6  844.94  850.21       75       33    12   847.19   0.46   1.75   Co-56   846.77  
 0.0000 0.0000
 7  857.89  863.16       24       11     7   859.43   0.27   1.32   Tl-208  860.56  
 0.0000 0.0000
 8  908.38  913.87       27       -8    10   909.70   1.76   1.89   Ac-228  911.20  
 0.0000 0.0000
 9  966.11  971.82       30       16     7   966.77   0.22   0.35   Ac-228  968.97  
 0.0000 0.0000
10  997.94 1003.65       27       -5    10   999.92   2.09   2.28   Pa-234M1001.03  
 0.0000 0.0004
11 1060.94 1067.09       23       23     4  1061.94   0.41   0.56  No close library 
match!
12 1117.36 1123.07       30       12     8  1119.99   1.10   1.23   Bi-214 1120.29  
 0.0000 0.0000
13 1172.46 1178.61       21       11     6  1174.65   0.27   0.48   Co-60  1173.24  
 0.0000 0.0000
14 1235.02 1241.17       19        0     8  Could not properly fit the peak.
15 1271.90 1278.49       19      -12    10  Could not properly fit the peak.
16 1331.84 1338.42        9        4     5  1335.79   0.22   0.35   Co-60  1332.50  
 0.0000 0.0000
17 1457.63 1463.78       56       56     7  1460.67   0.37   1.74   K-40   1461.00  
 0.0003 0.0000
18 1761.27 1767.85       18       18     4  1765.66   0.26   1.32   Bi-214 1764.49  
 0.0001 0.0000
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CS-137-001 CAL. Real/Live Time = 196/193 (s).
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CS-137-001 CAL.Rpt

Detector #4      ACQ 07-Jan-2017 at 12:48:13   RT = 196.6   LT = 193.3
            Rad Chem 1
            CS-137-001 CAL
ROI#   RANGE( keV)    GROSS      NET   +/-  CENTROID  FWHM FW(1/5)M LIBRARY ( keV)  
   �Ci    +/-
 1  607.88  612.71       22        7     7   611.06   0.52   0.95   Bi-214  609.31  
 0.0001 0.0001
 2  659.24  664.07     5532     5517    74   661.77   1.25   1.96   Cs-137  661.66  
 0.0366 0.0005
 3  725.75  731.02        1        1     1  Could not properly fit the peak.
 4  767.02  772.28        0        0     0  Could not properly fit the peak.
 5  824.75  830.01        0        0     0  Could not properly fit the peak.
 6  844.94  850.21        3        3     1  Could not properly fit the peak.
 7  859.43  864.70        0        0     0  Could not properly fit the peak.
 8  909.92  915.62        1       -4     3  Could not properly fit the peak.
 9  967.87  973.57        0        0     0  Could not properly fit the peak.
10  999.92 1005.62        2        2     1  Could not properly fit the peak.
11 1060.94 1067.09        0        0     0  Could not properly fit the peak.
12 1119.33 1125.48        1        1     1  Could not properly fit the peak.
13 1172.46 1178.61        1        1     1  Could not properly fit the peak.
14 1237.44 1243.59        2        2     1  Could not properly fit the peak.
15 1271.90 1278.49        0        0     0  Could not properly fit the peak.
16 1331.84 1338.42        1        1     1  Could not properly fit the peak.
17 1460.70 1467.29        2        2     1  Could not properly fit the peak.
18 1764.78 1771.80        0        0     0  Could not properly fit the peak.
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CS-137 CAL 17-3. Real/Live Time = 196/193 (s).
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CS-137 17-3 CAL.Rpt

Detector #4      ACQ 07-Jan-2017 at 12:48:13   RT = 196.6   LT = 193.3
            Rad Chem 1
            CS-137 CAL 17-3
ROI#   RANGE( keV)    GROSS      NET   +/-  CENTROID  FWHM FW(1/5)M LIBRARY ( keV)  
   �Ci    +/-
 1  607.88  612.71       22        7     7   611.06   0.52   0.95   Bi-214  609.31  
 0.0001 0.0001
 2  659.24  664.07     5532     5517    74   661.77   1.25   1.96   Cs-137  661.66  
 0.0366 0.0005
 3  725.75  731.02        1        1     1  Could not properly fit the peak.
 4  767.02  772.28        0        0     0  Could not properly fit the peak.
 5  824.75  830.01        0        0     0  Could not properly fit the peak.
 6  844.94  850.21        3        3     1  Could not properly fit the peak.
 7  859.43  864.70        0        0     0  Could not properly fit the peak.
 8  909.92  915.62        1       -4     3  Could not properly fit the peak.
 9  967.87  973.57        0        0     0  Could not properly fit the peak.
10  999.92 1005.62        2        2     1  Could not properly fit the peak.
11 1060.94 1067.09        0        0     0  Could not properly fit the peak.
12 1119.33 1125.48        1        1     1  Could not properly fit the peak.
13 1172.46 1178.61        1        1     1  Could not properly fit the peak.
14 1237.44 1243.59        2        2     1  Could not properly fit the peak.
15 1271.90 1278.49        0        0     0  Could not properly fit the peak.
16 1331.84 1338.42        1        1     1  Could not properly fit the peak.
17 1460.70 1467.29        2        2     1  Could not properly fit the peak.
18 1764.78 1771.80        0        0     0  Could not properly fit the peak.
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CS-137 001 CAL 17-4. Real/Live Time = 264/259 (s).
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CS-137 001 CAL 17-4.Rpt

Detector #4      ACQ 08-Jan-2017 at 20:53:43   RT = 264.3   LT = 259.8
            Rad Chem 1
            CS-137 001 CAL 17-4
ROI#   RANGE( keV)    GROSS      NET   +/-  CENTROID  FWHM FW(1/5)M LIBRARY ( keV)  
   �Ci    +/-
 1  607.88  612.71       32        1     9   609.64   0.27   0.92   Bi-214  609.31  
 0.0000 0.0001
 2  659.24  664.07     7617     7559    87   661.75   1.27   1.91   Cs-137  661.66  
 0.0373 0.0004
 3  725.75  731.02        2        2     1  Could not properly fit the peak.
 4  767.02  772.28        3       -1     3  Could not properly fit the peak.
 5  824.75  830.01        1        1     1  Could not properly fit the peak.
 6  844.94  850.21        5        5     2  Could not properly fit the peak.
 7  859.43  864.70        2        2     1  Could not properly fit the peak.
 8  909.92  915.62        1        1     1  Could not properly fit the peak.
 9  967.87  973.57        2        2     1  Could not properly fit the peak.
10  999.92 1005.62        3        3     1  Could not properly fit the peak.
11 1060.94 1067.09        0        0     0  Could not properly fit the peak.
12 1119.33 1125.48        1        1     1  Could not properly fit the peak.
13 1172.46 1178.61        1       -4     3  Could not properly fit the peak.
14 1237.44 1243.59        1        1     1  Could not properly fit the peak.
15 1271.90 1278.49        0        0     0  Could not properly fit the peak.
16 1331.84 1338.42        1       -4     4  Could not properly fit the peak.
17 1460.70 1467.29        3       -2     4  1461.36   0.22   0.35   K-40   1461.00  
 0.0000 0.0003
18 1764.78 1771.80        1        1     1  Could not properly fit the peak.
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CS-137 002 CAL 16-36.Rpt

Detector #2      ACQ 29-Dec-2016 at 10:33:22   RT = 164.5   LT = 163.8
            Rad Chem 2
            CS-137 002 CAL 16-36
ROI#   RANGE( keV)    GROSS      NET   +/-  CENTROID  FWHM FW(1/5)M LIBRARY ( keV)  
   �Ci    +/-
 1  606.93  611.75       22       -1     8   610.00   0.33   0.53   Bi-214  609.31  
 0.0000 0.0001
 2  659.29  664.11     4216     4132    66   661.65   1.36   2.02   Cs-137  661.66  
 0.0324 0.0005
 3  724.58  729.84        1        1     1  Could not properly fit the peak.
 4  765.77  771.02        3       -1     3   768.18   0.22   0.35   Bi-214  768.36  
 0.0000 0.0005
 5  823.38  828.64        1        1     1  Could not properly fit the peak.
 6  843.53  848.79        2        2     1  Could not properly fit the peak.
 7  857.99  863.25        0        0     0  Could not properly fit the peak.
 8  908.38  914.07        3        3     1  Could not properly fit the peak.
 9  966.21  971.90        0        0     0  Could not properly fit the peak.
10  998.19 1003.88        3        3     1  Could not properly fit the peak.
11 1059.08 1065.21        2        2     1  Could not properly fit the peak.
12 1117.34 1123.47        0        0     0  Could not properly fit the peak.
13 1170.34 1176.47        0        0     0  Could not properly fit the peak.
14 1235.17 1241.30        0        0     0  Could not properly fit the peak.
15 1269.55 1276.12        0        0     0  Could not properly fit the peak.
16 1329.34 1335.91        0        0     0  Could not properly fit the peak.
17 1457.88 1464.45        0        0     0  Could not properly fit the peak.
18 1761.13 1768.13        0        0     0  Could not properly fit the peak.
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LCS-15-3-12699. Real/Live Time = 4522/4500 (s).
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LCS-15-3-12699.Rpt

Detector #2      ACQ 05-Jan-2017 at 11:22:29   RT = 4522.3   LT = 4500.0
            Rad Chem 2
            LCS-15-3-12699
ROI#   RANGE( keV)    GROSS      NET   +/-  CENTROID  FWHM FW(1/5)M LIBRARY ( keV)  
   �Ci    +/-
 1  606.93  611.75    10551    10022   107   609.25   1.28   1.95   Bi-214  609.31  
 0.0051 0.0001
 2  659.29  664.11      382      -13    33   661.36   0.41   0.56   Cs-137  661.66  
 0.0000 0.0000
 3  724.58  729.84      722      305    40   727.14   1.35   1.84   Bi-212  727.00  
 0.0011 0.0002
 4  765.77  771.02     1336      928    47   768.30   1.33   2.35   Bi-214  768.36  
 0.0053 0.0003
 5  823.38  828.64      321       38    30   824.70   0.58   0.79   Co-60   826.28  
 0.1472 0.1162
 6  843.53  848.79      317       46    30   845.51   0.23   0.38   Co-56   846.77  
 0.0000 0.0000
 7  857.99  863.25      488      192    33   860.07   1.57   2.13   Tl-208  860.56  
 0.0005 0.0001
 8  908.38  914.07     1386     1062    46   911.16   1.44   2.31   Ac-228  911.20  
 0.0012 0.0001
 9  966.21  971.90      868      544    40   968.94   1.53   2.27   Ac-228  968.97  
 0.0011 0.0001
10  998.19 1003.88      428      180    32  1001.11   0.52   1.67   Pa-234M1001.03  
 0.0075 0.0013
11 1059.08 1065.21      252        1    31  1059.85   3.68   3.84  No close library 
match!
12 1117.34 1123.47     2384     2099    56  1120.23   1.58   2.60   Bi-214 1120.29  
 0.0055 0.0001
13 1170.34 1176.47      223      -14    29  1173.53   0.91   1.15   Co-60  1173.24  
 0.0000 0.0000
14 1235.17 1241.30      987      823    38  1238.10   1.69   2.64   Bi-214 1238.11  
 0.0061 0.0003
15 1269.55 1276.12      185       14    26  1274.59   0.22   0.35  No close library 
match!
16 1329.34 1335.91      174      -12    27  1330.43   0.26   0.44   Co-60  1332.50  
 0.0000 0.0000
17 1457.88 1464.45      978      771    40  1460.77   1.73   2.96   K-40   1461.00  
 0.0037 0.0002
18 1761.13 1768.13     1814     1671    48  1764.43   2.03   3.13   Bi-214 1764.49  
 0.0070 0.0002
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LCS2-15-3-12699. Real/Live Time = 4557/4500 (s).
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LCS2-15-3-12699.Rpt

Detector #4      ACQ 05-Jan-2017 at 15:28:36   RT = 4557.9   LT = 4500.0
            Rad Chem 1
            LCS2-15-3-12699
ROI#   RANGE( keV)    GROSS      NET   +/-  CENTROID  FWHM FW(1/5)M LIBRARY ( keV)  
   �Ci    +/-
 1  607.00  611.83    11136    10657   109   609.49   1.22   1.87   Bi-214  609.31  
 0.0054 0.0001
 2  659.24  664.07      387       11    32   659.92   3.07   3.20   Cs-137  661.66  
 0.0000 0.0000
 3  724.43  729.70      736      344    39   727.48   1.12   2.09   Bi-212  727.00  
 0.0013 0.0001
 4  765.70  770.97     1343      935    47   768.56   1.43   2.10   Bi-214  768.36  
 0.0053 0.0003
 5  824.75  830.01      347       -3    33   826.25   0.70   0.92   Co-60   826.28  
 0.0000 0.1247
 6  844.94  850.21      358       75    31   846.71   0.35   1.35   Co-56   846.77  
 0.0000 0.0000
 7  857.89  863.16      505      230    33   861.11   1.01   2.02   Tl-208  860.56  
 0.0006 0.0001
 8  908.38  913.87     1377     1039    46   911.42   1.48   2.17   Ac-228  911.20  
 0.0012 0.0001
 9  966.11  971.82      982      694    41   969.25   1.38   2.08   Ac-228  968.97  
 0.0014 0.0001
10  997.94 1003.65      416      168    32  1000.79   0.38   2.10   Pa-234M1001.03  
 0.0068 0.0013
11 1060.94 1067.09      247       -9    31  1063.17   0.27   0.50  No close library 
match!
12 1117.36 1123.07     2521     2269    56  1120.61   1.62   2.28   Bi-214 1120.29  
 0.0058 0.0001
13 1172.46 1178.61      244       17    29  1173.12   0.22   0.35   Co-60  1173.24  
 0.0000 0.0000
14 1235.02 1241.17     1043      859    39  1238.42   1.59   2.39   Co-56  1238.28  
 0.0005 0.0000
15 1271.90 1278.49      194       -2    28  1273.88   3.59   4.27  No close library 
match!
16 1331.84 1338.42      185      -42    30  1333.15   0.22   0.35   Co-60  1332.50  
 0.0000 0.0000
17 1457.63 1463.78     1022      814    40  1461.24   1.67   2.68   K-40   1461.00  
 0.0039 0.0002
18 1761.27 1767.85     1953     1850    47  1765.17   1.86   2.94   Bi-214 1764.49  
 0.0079 0.0002
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LCS3-15-3-12699. Real/Live Time = 4565/4500 (s).
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LCS3-15-3-12699.Rpt

Detector #4      ACQ 07-Jan-2017 at 14:13:01   RT = 4565.5   LT = 4500.0
            Rad Chem 1
            LCS3-15-3-12699
ROI#   RANGE( keV)    GROSS      NET   +/-  CENTROID  FWHM FW(1/5)M LIBRARY ( keV)  
   �Ci    +/-
 1  606.78  611.61    11315    10851   110   609.43   1.23   1.89   Bi-214  609.31  
 0.0055 0.0001
 2  659.24  664.07      391        4    33   661.48   0.29   0.75   Cs-137  661.66  
 0.0000 0.0000
 3  724.43  729.70      699      328    38   727.42   1.25   1.72   Bi-212  727.00  
 0.0012 0.0001
 4  765.70  770.97     1448     1023    48   768.52   1.30   2.13   Bi-214  768.36  
 0.0058 0.0003
 5  824.75  830.01      316       -5    31   826.92   0.67   0.88   Co-60   826.28  
 0.0000 0.1172
 6  844.94  850.21      349       91    30   846.48   0.38   2.08   Co-56   846.77  
 0.0000 0.0000
 7  857.89  863.16      445      166    32   860.56   0.81   2.41   Tl-208  860.56  
 0.0004 0.0001
 8  908.38  913.87     1460     1139    46   911.36   1.38   2.13   Ac-228  911.20  
 0.0013 0.0001
 9  966.11  971.82      961      700    40   969.09   1.34   2.28   Ac-228  968.97  
 0.0014 0.0001
10  997.94 1003.65      451      163    34  1001.20   1.35   1.72   Pa-234M1001.03  
 0.0066 0.0014
11 1060.94 1067.09      286      -19    33  1065.11   0.22   0.35  No close library 
match!
12 1117.36 1123.07     2431     2192    55  1120.53   1.63   2.39   Bi-214 1120.29  
 0.0056 0.0001
13 1172.46 1178.61      215      -17    29  1177.12   0.31   0.52   Co-60  1173.24  
 0.0000 0.0000
14 1235.02 1241.17     1065      847    41  1238.31   1.70   2.33   Co-56  1238.28  
 0.0005 0.0000
15 1271.90 1278.49      212        0    29  1275.20   2.61   2.76  No close library 
match!
16 1331.84 1338.42      187       22    26  1337.59   0.29   0.50   Co-60  1332.50  
 0.0000 0.0000
17 1457.63 1463.78     1093      919    39  1461.16   1.45   2.77   K-40   1461.00  
 0.0044 0.0002
18 1761.27 1767.85     2040     1973    47  1765.04   2.15   2.91   Bi-214 1764.49  
 0.0085 0.0002
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LCS4-15-3-12699. Real/Live Time = 4564/4500 (s).
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LCS4-15-3-12699.Rpt

Detector #4      ACQ 08-Jan-2017 at 22:16:34   RT = 4564.2   LT = 4500.0
            Rad Chem 1
            LCS4-15-3-12699
ROI#   RANGE( keV)    GROSS      NET   +/-  CENTROID  FWHM FW(1/5)M LIBRARY ( keV)  
   �Ci    +/-
 1  606.78  611.61    11115    10651   109   609.41   1.19   1.87   Bi-214  609.31  
 0.0054 0.0001
 2  659.24  664.07      356       26    30   662.94   0.25   0.46   Cs-137  661.66  
 0.0000 0.0000
 3  724.43  729.70      749      357    39   727.41   0.60   1.95   Bi-212  727.00  
 0.0013 0.0001
 4  765.70  770.97     1347      868    48   768.48   1.44   2.01   Bi-214  768.36  
 0.0049 0.0003
 5  824.75  830.01      347       -7    33   826.71   0.66   0.87   Co-60   826.28  
 0.0000 0.1247
 6  844.94  850.21      367       59    32   847.36   0.56   0.75   Co-56   846.77  
 0.0000 0.0000
 7  857.89  863.16      520      170    35   860.58   0.71   1.40   Tl-208  860.56  
 0.0004 0.0001
 8  908.38  913.87     1504     1136    48   911.35   1.61   2.40   Ac-228  911.20  
 0.0013 0.0001
 9  966.11  971.82      935      669    39   969.09   1.62   2.47   Ac-228  968.97  
 0.0014 0.0001
10  997.94 1003.65      434      146    33  1001.22   0.88   1.72   Pa-234M1001.03  
 0.0059 0.0013
11 1060.94 1067.09      281      -38    34  1064.89   0.26   0.44  No close library 
match!
12 1117.36 1123.07     2499     2229    56  1120.47   1.59   2.40   Bi-214 1120.29  
 0.0057 0.0001
13 1172.46 1178.61      223       -4    29  1174.45   2.46   2.68   Co-60  1173.24  
 0.0000 0.0000
14 1235.02 1241.17     1069      818    42  1238.37   1.54   2.34   Co-56  1238.28  
 0.0005 0.0000
15 1271.90 1278.49      209      -18    30  1276.51   0.22   0.35  No close library 
match!
16 1331.84 1338.42      161       -4    26  1335.53   0.32   0.52   Co-60  1332.50  
 0.0000 0.0000
17 1457.63 1463.78     1029      894    37  1461.13   1.84   2.70   K-40   1461.00  
 0.0043 0.0002
18 1761.27 1767.85     2024     1952    47  1765.02   2.02   2.90   Bi-214 1764.49  
 0.0084 0.0002
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MB-12699. Real/Live Time = 4504/4500 (s).
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MB-12699.Rpt

Detector #2      ACQ 29-Dec-2016 at 10:39:16   RT = 4504.6   LT = 4500.0
            Rad Chem 2
            MB-12699
ROI#   RANGE( keV)    GROSS      NET   +/-  CENTROID  FWHM FW(1/5)M LIBRARY ( keV)  
   �Ci    +/-
 1  606.93  611.75       55       36     9   609.70   0.57   1.87   Bi-214  609.31  
 0.0000 0.0000
 2  659.29  664.11       30      -12    10  Could not properly fit the peak.
 3  724.58  729.84       21        8     6   726.33   0.99   1.40   Bi-212  727.00  
 0.0000 0.0000
 4  765.77  771.02       29       16     7   766.42   0.22   0.35   Bi-214  768.36  
 0.0001 0.0000
 5  823.38  828.64       22        1     8  Could not properly fit the peak.
 6  843.53  848.79       26      -20    11  Could not properly fit the peak.
 7  857.99  863.25       30       13     8   862.16   0.22   0.35   Tl-208  860.56  
 0.0000 0.0000
 8  908.38  914.07       24        6     8   910.35   2.63   2.76   Ac-228  911.20  
 0.0000 0.0000
 9  966.21  971.90       21       12     6   968.95   1.50   1.65   Ac-228  968.97  
 0.0000 0.0000
10  998.19 1003.88       23       -9    10  1000.59   0.22   0.35   Pa-234M1001.03  
 0.0000 0.0004
11 1059.08 1065.21        6       -4     5  Could not properly fit the peak.
12 1117.34 1123.47       18      -11    10  Could not properly fit the peak.
13 1170.34 1176.47        9       -1     6  1175.60   0.27   0.48   Co-60  1173.24  
 0.0000 0.0000
14 1235.17 1241.30       24        5     8  Could not properly fit the peak.
15 1269.55 1276.12        5        0     4  Could not properly fit the peak.
16 1329.34 1335.91       15       10     5  1329.99   0.27   0.48   Co-60  1332.50  
 0.0000 0.0000
17 1457.88 1464.45       39       29     8  1461.74   1.91   2.08   K-40   1461.00  
 0.0001 0.0000
18 1761.13 1768.13       15        4     7  1763.86   2.39   2.53   Bi-214 1764.49  
 0.0000 0.0000
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MB2-12699. Real/Live Time = 4527/4500 (s).

 
Page 230 of 513

 
S1611422002 



MB2-12699.Rpt

Detector #4      ACQ 06-Jan-2017 at 21:42:01   RT = 4527.7   LT = 4500.0
            Rad Chem 1
            MB2-12699
ROI#   RANGE( keV)    GROSS      NET   +/-  CENTROID  FWHM FW(1/5)M LIBRARY ( keV)  
   �Ci    +/-
 1  606.78  611.61       64       45     9   609.33   0.67   1.70   Bi-214  609.31  
 0.0000 0.0000
 2  659.24  664.07       31        4     8   660.56   0.22   0.35   Cs-137  661.66  
 0.0000 0.0000
 3  724.43  729.70       22        5     7   728.16   0.27   0.70   Bi-212  727.00  
 0.0000 0.0000
 4  765.70  770.97       31        2     9   767.46   0.22   0.35   Bi-214  768.36  
 0.0000 0.0001
 5  824.75  830.01       34        1    10   827.82   0.22   0.35   Co-60   826.28  
 0.0038 0.0378
 6  844.94  850.21       73       44    11   847.58   0.40   1.70   Co-56   846.77  
 0.0000 0.0000
 7  857.89  863.16       21        0     8   862.50   0.22   0.35   Tl-208  860.56  
 0.0000 0.0000
 8  908.38  913.87       28        6     8   911.01   0.22   0.35   Ac-228  911.20  
 0.0000 0.0000
 9  966.11  971.82       21       -6     9  Could not properly fit the peak.
10  997.94 1003.65       19       19     4  1002.99   0.27   0.48   Pa-234M1001.03  
 0.0008 0.0002
11 1060.94 1067.09       20       -4     9  Could not properly fit the peak.
12 1117.36 1123.07       21        3     8  1120.11   0.41   0.56   Bi-214 1120.29  
 0.0000 0.0000
13 1172.46 1178.61       15       -9     9  Could not properly fit the peak.
14 1235.02 1241.17       22       17     5  1237.90   0.26   0.52   Bi-214 1238.11  
 0.0001 0.0000
15 1271.90 1278.49       14       -2     7  1276.73   0.33   0.53  No close library 
match!
16 1331.84 1338.42        9        4     5  Could not properly fit the peak.
17 1457.63 1463.78       65       55     9  1461.06   1.22   1.52   K-40   1461.00  
 0.0003 0.0000
18 1761.27 1767.85        8       -2     6  Could not properly fit the peak.

Page 1

 
Page 231 of 513

 
S1611422002 



 100  200  300  400  500  600  700  800  900  1000  1100  1200  1300  1400  1500  1600  1700 
1.0e0

1.0e1

1.0e2

1.0e3

1.0e4

C
o-

56
  

Tl
-2

08
 

C
o-

56
  

Tl
-2

08
 

C
o-

56
  

K
-4

0 
  

Energy (keV)

C
ou

nt
s

MB3-12699. Real/Live Time = 4526/4500 (s).
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MB3-12699.Rpt

Detector #4      ACQ 07-Jan-2017 at 12:56:47   RT = 4526.5   LT = 4500.0
            Rad Chem 1
            MB3-12699
ROI#   RANGE( keV)    GROSS      NET   +/-  CENTROID  FWHM FW(1/5)M LIBRARY ( keV)  
   �Ci    +/-
 1  606.78  611.61       67       21    12   609.44   1.09   1.34   Bi-214  609.31  
 0.0000 0.0000
 2  659.24  664.07       28       -7     9   660.67   0.42   0.56   Cs-137  661.66  
 0.0000 0.0000
 3  724.43  729.70       32        3     9   727.51   0.27   0.77   Bi-212  727.00  
 0.0000 0.0000
 4  765.70  770.97       29       16     7   768.77   1.32   1.45   Bi-214  768.36  
 0.0001 0.0000
 5  824.75  830.01       20      -13     9  Could not properly fit the peak.
 6  844.94  850.21       77       44    12   846.96   0.34   1.41   Co-56   846.77  
 0.0000 0.0000
 7  857.89  863.16       32        7     9   860.53   0.29   0.97   Tl-208  860.56  
 0.0000 0.0000
 8  908.38  913.87       38       16     9   910.82   0.27   0.48   Ac-228  911.20  
 0.0000 0.0000
 9  966.11  971.82       16        2     7   968.31   1.43   1.84   Ac-228  968.97  
 0.0000 0.0000
10  997.94 1003.65       27       13     7  1002.11   0.26   0.75   Pa-234M1001.03  
 0.0005 0.0003
11 1060.94 1067.09       19       -5     9  1062.04   0.33   0.53  No close library 
match!
12 1117.36 1123.07       34       16     8  1119.77   0.93   1.36   Bi-214 1120.29  
 0.0000 0.0000
13 1172.46 1178.61       21      -13    10  Could not properly fit the peak.
14 1235.02 1241.17       28       13     8  1240.07   0.22   0.35   Co-56  1238.28  
 0.0000 0.0000
15 1271.90 1278.49       20      -11    10  Could not properly fit the peak.
16 1331.84 1338.42       11        6     5  1334.47   0.22   0.35   Co-60  1332.50  
 0.0000 0.0000
17 1457.63 1463.78       55       50     8  1461.03   0.74   1.44   K-40   1461.00  
 0.0002 0.0000
18 1761.27 1767.85       23       18     6  1765.78   0.41   0.56   Bi-214 1764.49  
 0.0001 0.0000
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MB4-12699. Real/Live Time = 4525/4500 (s).
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MB4-12699.Rpt

Detector #4      ACQ 08-Jan-2017 at 21:00:09   RT = 4525.7   LT = 4500.0
            Rad Chem 1
            MB4-12699
ROI#   RANGE( keV)    GROSS      NET   +/-  CENTROID  FWHM FW(1/5)M LIBRARY ( keV)  
   �Ci    +/-
 1  606.78  611.61       82       17    14   609.54   0.77   1.17   Bi-214  609.31  
 0.0000 0.0000
 2  659.24  664.07       35      -15    11   663.19   0.22   0.35   Cs-137  661.66  
 0.0000 0.0000
 3  724.43  729.70       35       10     9   727.73   0.27   0.48   Bi-212  727.00  
 0.0000 0.0000
 4  765.70  770.97       33       -5    10   768.11   0.22   0.35   Bi-214  768.36  
 0.0000 0.0001
 5  824.75  830.01       28        3     9   825.84   0.22   0.35   Co-60   826.28  
 0.0113 0.0340
 6  844.94  850.21       78       45    12   847.03   0.54   1.61   Co-56   846.77  
 0.0000 0.0000
 7  857.89  863.16       34       13     8   858.99   3.62   3.82   Tl-208  860.56  
 0.0000 0.0000
 8  908.38  913.87       27       10     8   910.35   2.96   3.16   Ac-228  911.20  
 0.0000 0.0000
 9  966.11  971.82       33      -17    12  Could not properly fit the peak.
10  997.94 1003.65       23        5     8  1001.45   0.22   0.35   Pa-234M1001.03  
 0.0002 0.0003
11 1060.94 1067.09       23       23     4  1061.64   1.53   1.67  No close library 
match!
12 1117.36 1123.07       24       15     6  1120.70   0.55   1.52   Bi-214 1120.29  
 0.0000 0.0000
13 1172.46 1178.61       16       -3     8  Could not properly fit the peak.
14 1235.02 1241.17       29       10     9  1237.88   0.66   0.79   Bi-214 1238.11  
 0.0001 0.0001
15 1271.90 1278.49       21      -10    10  Could not properly fit the peak.
16 1331.84 1338.42        9       -1     6  Could not properly fit the peak.
17 1457.63 1463.78       65       41    11  1461.57   0.63   0.83   K-40   1461.00  
 0.0002 0.0001
18 1761.27 1767.85       16        6     6  1762.80   2.42   2.90   Bi-214 1764.49  
 0.0000 0.0000
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ROCKYFLAT-001-12699. Real/Live Time = 4529/4500 (s).
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ROCKYFLAT-001-12699.Rpt

Detector #4      ACQ 08-Jan-2017 at 18:18:13   RT = 4529.1   LT = 4500.0
            Rad Chem 1
            ROCKYFLAT-001-12699
ROI#   RANGE( keV)    GROSS      NET   +/-  CENTROID  FWHM FW(1/5)M LIBRARY ( keV)  
   �Ci    +/-
 1  606.78  611.61      284      219    20   609.48   1.22   1.67   Bi-214  609.31  
 0.0001 0.0000
 2  659.24  664.07      162      112    15   661.77   1.44   2.31   Cs-137  661.66  
 0.0000 0.0000
 3  724.43  729.70      114       89    12   727.40   1.23   1.66   Bi-212  727.00  
 0.0003 0.0000
 4  765.70  770.97       68       10    13   768.29   0.31   0.91   Bi-214  768.36  
 0.0001 0.0001
 5  824.75  830.01       43       -3    11   825.40   0.26   0.44   Co-60   826.28  
 0.0000 0.0416
 6  844.94  850.21       64       14    13   846.48   0.24   0.38   Co-56   846.77  
 0.0000 0.0000
 7  857.89  863.16       70       45    11   859.75   0.41   0.63   Tl-208  860.56  
 0.0001 0.0000
 8  908.38  913.87      189      163    15   911.43   1.13   2.02   Ac-228  911.20  
 0.0002 0.0000
 9  966.11  971.82      124       79    15   969.08   1.04   1.59   Ac-228  968.97  
 0.0002 0.0000
10  997.94 1003.65       35       -6    11  1002.11   0.22   0.35   Pa-234M1001.03  
 0.0000 0.0004
11 1060.94 1067.09       40       -8    13  Could not properly fit the peak.
12 1117.36 1123.07       86       45    13  1120.62   0.47   1.36   Bi-214 1120.29  
 0.0001 0.0000
13 1172.46 1178.61       25        6     8  1175.31   2.41   2.55   Co-60  1173.24  
 0.0000 0.0000
14 1235.02 1241.17       62       14    14  1237.33   2.38   2.53   Bi-214 1238.11  
 0.0001 0.0001
15 1271.90 1278.49       26       10     8  1273.11   2.49   2.71  No close library 
match!
16 1331.84 1338.42       19       -2     9  1333.59   0.22   0.35   Co-60  1332.50  
 0.0000 0.0000
17 1457.63 1463.78      408      398    20  1461.11   1.86   3.01   K-40   1461.00  
 0.0019 0.0001
18 1761.27 1767.85       48       38     8  1764.98   0.34   2.34   Bi-214 1764.49  
 0.0002 0.0000
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ROCKYFLATS-12699. Real/Live Time = 4505/4500 (s).
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ROCKYFLATS-12699.Rpt

Detector #2      ACQ 29-Dec-2016 at 13:36:46   RT = 4505.3   LT = 4500.0
            Rad Chem 2
            ROCKYFLATS-12699
ROI#   RANGE( keV)    GROSS      NET   +/-  CENTROID  FWHM FW(1/5)M LIBRARY ( keV)  
   �Ci    +/-
 1  606.93  611.75      279      202    20   609.50   1.15   2.19   Bi-214  609.31  
 0.0001 0.0000
 2  659.29  664.11      155      113    15   661.54   0.96   1.93   Cs-137  661.66  
 0.0000 0.0000
 3  724.58  729.84       92       63    12   727.19   0.81   1.25   Bi-212  727.00  
 0.0002 0.0000
 4  765.77  771.02       61       19    12   767.96   0.84   0.99   Bi-214  768.36  
 0.0001 0.0001
 5  823.38  828.64       38        0    10   826.45   1.75   1.88   Co-60   826.28  
 0.0000 0.0387
 6  843.53  848.79       38       -4    11   847.16   0.47   0.70   Co-56   846.77  
 0.0000 0.0000
 7  857.99  863.25       56        6    12   859.53   1.48   1.64   Tl-208  860.56  
 0.0000 0.0000
 8  908.38  914.07      167      126    16   910.91   1.68   2.49   Ac-228  911.20  
 0.0001 0.0000
 9  966.21  971.90      117       90    13   969.23   1.38   1.93   Ac-228  968.97  
 0.0002 0.0000
10  998.19 1003.88       35       -1    11  1001.72   0.29   0.50   Pa-234M1001.03  
 0.0000 0.0005
11 1059.08 1065.21       31      -13    12  Could not properly fit the peak.
12 1117.34 1123.47       69       45    11  1120.22   0.68   1.45   Bi-214 1120.29  
 0.0001 0.0000
13 1170.34 1176.47       27        3     9  1172.09   3.50   3.64   Co-60  1173.24  
 0.0000 0.0000
14 1235.17 1241.30       35       16     9  1238.45   0.27   0.44   Co-56  1238.28  
 0.0000 0.0000
15 1269.55 1276.12       31       21     7  1272.42   3.56   3.79  No close library 
match!
16 1329.34 1335.91       27       11     8  1331.43   0.41   0.56   Co-60  1332.50  
 0.0000 0.0000
17 1457.88 1464.45      321      295    20  1460.72   2.34   3.26   K-40   1461.00  
 0.0014 0.0001
18 1761.13 1768.13       35       29     7  1763.75   0.44   3.37   Bi-214 1764.49  
 0.0001 0.0000
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S1611422-001A. Real/Live Time = 4506/4500 (s).
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S1611422-001A.Rpt

Detector #2      ACQ 29-Dec-2016 at 14:57:39   RT = 4506.5   LT = 4500.0
            Rad Chem 2
            S1611422-001A
ROI#   RANGE( keV)    GROSS      NET   +/-  CENTROID  FWHM FW(1/5)M LIBRARY ( keV)  
   �Ci    +/-
 1  606.93  611.75      676      553    30   609.33   1.27   1.78   Bi-214  609.31  
 0.0003 0.0000
 2  659.29  664.11      188      104    18   661.77   1.14   1.67   Cs-137  661.66  
 0.0000 0.0000
 3  724.58  729.84      215      102    21   727.28   1.41   2.05   Bi-212  727.00  
 0.0004 0.0001
 4  765.77  771.02      134       67    16   768.03   1.33   1.63   Bi-214  768.36  
 0.0004 0.0001
 5  823.38  828.64       68      -28    16  Could not properly fit the peak.
 6  843.53  848.79       81        6    15   847.80   0.40   0.55   Co-56   846.77  
 0.0000 0.0000
 7  857.99  863.25      128       74    15   860.57   0.74   1.60   Tl-208  860.56  
 0.0002 0.0000
 8  908.38  914.07      471      367    27   911.28   1.59   2.14   Ac-228  911.20  
 0.0004 0.0000
 9  966.21  971.90      304      236    21   969.05   1.95   2.50   Ac-228  968.97  
 0.0005 0.0000
10  998.19 1003.88       65        6    14  1001.22   0.79   1.26   Pa-234M1001.03  
 0.0003 0.0006
11 1059.08 1065.21       82      -15    18  1060.83   1.81   2.02  No close library 
match!
12 1117.34 1123.47      204      122    20  1120.36   1.12   2.35   Bi-214 1120.29  
 0.0003 0.0001
13 1170.34 1176.47       78       20    15  1171.00   4.60   4.73   Co-60  1173.24  
 0.0000 0.0000
14 1235.17 1241.30      134       52    19  1238.37   1.37   1.93   Co-56  1238.28  
 0.0000 0.0000
15 1269.55 1276.12       65       24    13  1271.91   0.83   1.20  No close library 
match!
16 1329.34 1335.91       58       -9    16  1332.84   0.22   0.35   Co-60  1332.50  
 0.0000 0.0000
17 1457.88 1464.45     1371     1278    40  1460.95   1.92   2.89   K-40   1461.00  
 0.0062 0.0002
18 1761.13 1768.13      113       96    13  1764.75   1.47   2.03   Bi-214 1764.49  
 0.0004 0.0001
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S1611422-002A. Real/Live Time = 4519/4500 (s).
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S1611422-002A.Rpt

Detector #2      ACQ 29-Dec-2016 at 16:20:17   RT = 4519.5   LT = 4500.0
            Rad Chem 2
            S1611422-002A
ROI#   RANGE( keV)    GROSS      NET   +/-  CENTROID  FWHM FW(1/5)M LIBRARY ( keV)  
   �Ci    +/-
 1  606.93  611.75      568      453    27   609.37   1.23   1.79   Bi-214  609.31  
 0.0002 0.0000
 2  659.29  664.11       76       -1    14   661.92   0.22   0.35   Cs-137  661.66  
 0.0000 0.0000
 3  724.58  729.84      185      102    19   727.46   0.94   1.59   Bi-212  727.00  
 0.0004 0.0001
 4  765.77  771.02      118       43    16   768.82   0.97   1.20   Bi-214  768.36  
 0.0002 0.0001
 5  823.38  828.64       57      -10    14  Could not properly fit the peak.
 6  843.53  848.79       65      -14    15  Could not properly fit the peak.
 7  857.99  863.25      101       51    14   860.20   0.36   1.90   Tl-208  860.56  
 0.0001 0.0000
 8  908.38  914.07      384      307    23   911.30   1.50   2.28   Ac-228  911.20  
 0.0004 0.0000
 9  966.21  971.90      227      155    20   968.94   1.64   2.02   Ac-228  968.97  
 0.0003 0.0000
10  998.19 1003.88       62       26    12   999.06   0.22   0.35   Pa-234M1001.03  
 0.0011 0.0005
11 1059.08 1065.21       55      -37    17  Could not properly fit the peak.
12 1117.34 1123.47      144       86    17  1120.40   0.44   2.19   Bi-214 1120.29  
 0.0002 0.0000
13 1170.34 1176.47       68        0    16  1174.10   1.96   2.10   Co-60  1173.24  
 0.0000 0.0000
14 1235.17 1241.30       81       13    16  1238.62   0.33   0.80   Co-56  1238.28  
 0.0000 0.0000
15 1269.55 1276.12       58       -4    15  1272.40   0.22   0.35  No close library 
match!
16 1329.34 1335.91       35      -12    13  Could not properly fit the peak.
17 1457.88 1464.45     1064      992    35  1460.93   1.74   2.65   K-40   1461.00  
 0.0048 0.0002
18 1761.13 1768.13       80       63    11  1764.91   0.71   2.56   Bi-214 1764.49  
 0.0003 0.0000
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S1611422-003A. Real/Live Time = 4506/4500 (s).
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S1611422-003A.Rpt

Detector #2      ACQ 30-Dec-2016 at  8:27:23   RT = 4506.1   LT = 4500.0
            Rad Chem 2
            S1611422-003A
ROI#   RANGE( keV)    GROSS      NET   +/-  CENTROID  FWHM FW(1/5)M LIBRARY ( keV)  
   �Ci    +/-
 1  606.93  611.75      577      481    27   609.29   1.26   1.98   Bi-214  609.31  
 0.0002 0.0000
 2  659.29  664.11       97       16    15   663.19   0.30   0.53   Cs-137  661.66  
 0.0000 0.0000
 3  724.58  729.84      185       89    19   727.59   0.75   1.93   Bi-212  727.00  
 0.0003 0.0001
 4  765.77  771.02      146      -33    23   768.35   0.28   0.50   Bi-214  768.36  
 0.0000 0.0001
 5  823.38  828.64       68       -3    14   824.70   2.19   2.32   Co-60   826.28  
 0.0000 0.0542
 6  843.53  848.79       69       15    13   846.16   0.25   0.72   Co-56   846.77  
 0.0000 0.0000
 7  857.99  863.25      137       70    16   860.54   0.55   1.40   Tl-208  860.56  
 0.0002 0.0000
 8  908.38  914.07      436      386    23   911.20   1.52   2.15   Ac-228  911.20  
 0.0004 0.0000
 9  966.21  971.90      262      181    21   968.85   1.75   2.30   Ac-228  968.97  
 0.0004 0.0000
10  998.19 1003.88       71      -10    16   999.50   2.74   2.94   Pa-234M1001.03  
 0.0000 0.0007
11 1059.08 1065.21       95       -2    19  1059.95   0.27   0.48  No close library 
match!
12 1117.34 1123.47      172      124    17  1120.40   1.92   3.25   Bi-214 1120.29  
 0.0003 0.0000
13 1170.34 1176.47      100       18    18  1171.76   2.80   3.06   Co-60  1173.24  
 0.0000 0.0000
14 1235.17 1241.30      129       32    20  1237.96   0.86   1.64   Bi-214 1238.11  
 0.0002 0.0001
15 1269.55 1276.12       55      -28    17  Could not properly fit the peak.
16 1329.34 1335.91       32       -9    12  1335.03   0.33   0.53   Co-60  1332.50  
 0.0000 0.0000
17 1457.88 1464.45     1360     1282    40  1460.90   1.97   3.10   K-40   1461.00  
 0.0062 0.0002
18 1761.13 1768.13       77       60    11  1764.59   0.30   0.81   Bi-214 1764.49  
 0.0003 0.0000
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S1611422-004A. Real/Live Time = 4505/4500 (s).
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S1611422-004A.Rpt

Detector #2      ACQ 30-Dec-2016 at  9:45:15   RT = 4505.7   LT = 4500.0
            Rad Chem 2
            S1611422-004A
ROI#   RANGE( keV)    GROSS      NET   +/-  CENTROID  FWHM FW(1/5)M LIBRARY ( keV)  
   �Ci    +/-
 1  606.93  611.75      582      505    26   609.33   1.35   1.84   Bi-214  609.31  
 0.0003 0.0000
 2  659.29  664.11       84        0    15   660.83   0.25   0.61   Cs-137  661.66  
 0.0000 0.0000
 3  724.58  729.84      189       97    19   727.18   1.05   1.90   Bi-212  727.00  
 0.0004 0.0001
 4  765.77  771.02      113       67    14   768.31   0.79   1.08   Bi-214  768.36  
 0.0004 0.0001
 5  823.38  828.64       72      -11    15   824.91   0.22   0.35   Co-60   826.28  
 0.0000 0.0581
 6  843.53  848.79       57       -6    13   844.19   0.22   0.35   Co-56   846.77  
 0.0000 0.0000
 7  857.99  863.25      126       55    16   860.51   1.06   1.77   Tl-208  860.56  
 0.0001 0.0000
 8  908.38  914.07      348      276    22   911.23   1.11   2.33   Ac-228  911.20  
 0.0003 0.0000
 9  966.21  971.90      221      153    19   969.07   1.68   2.34   Ac-228  968.97  
 0.0003 0.0000
10  998.19 1003.88       78        1    16  1000.59   0.24   0.39   Pa-234M1001.03  
 0.0000 0.0007
11 1059.08 1065.21       70        7    15  1060.51   3.20   3.38  No close library 
match!
12 1117.34 1123.47      173      139    16  1120.47   2.23   3.45   Bi-214 1120.29  
 0.0004 0.0000
13 1170.34 1176.47       89       -8    19  1174.06   1.31   1.45   Co-60  1173.24  
 0.0000 0.0000
14 1235.17 1241.30      104       31    17  1236.92   0.24   0.39   Bi-214 1238.11  
 0.0002 0.0001
15 1269.55 1276.12       45      -17    15  1271.74   0.22   0.35  No close library 
match!
16 1329.34 1335.91       43      -19    15  1330.21   0.22   0.35   Co-60  1332.50  
 0.0000 0.0000
17 1457.88 1464.45     1041      953    36  1460.84   1.89   2.76   K-40   1461.00  
 0.0046 0.0002
18 1761.13 1768.13       98       87    11  1764.39   0.39   2.51   Bi-214 1764.49  
 0.0004 0.0000
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S1611422-005A.Rpt

Detector #2      ACQ 30-Dec-2016 at 11:02:16   RT = 4506.4   LT = 4500.0
            Rad Chem 2
            S1611422-005A
ROI#   RANGE( keV)    GROSS      NET   +/-  CENTROID  FWHM FW(1/5)M LIBRARY ( keV)  
   �Ci    +/-
 1  606.93  611.75      820      693    32   609.22   1.29   1.94   Bi-214  609.31  
 0.0004 0.0000
 2  659.29  664.11       94       33    14   661.48   0.24   0.39   Cs-137  661.66  
 0.0000 0.0000
 3  724.58  729.84      146       75    17   727.21   2.05   2.65   Bi-212  727.00  
 0.0003 0.0001
 4  765.77  771.02      134       46    17   768.38   0.85   1.65   Bi-214  768.36  
 0.0003 0.0001
 5  823.38  828.64       65       11    13   825.79   0.22   0.35   Co-60   826.28  
 0.0426 0.0504
 6  843.53  848.79       61      -18    15   844.63   0.33   0.53   Co-56   846.77  
 0.0000 0.0000
 7  857.99  863.25      112       37    16   860.84   0.96   1.26   Tl-208  860.56  
 0.0001 0.0000
 8  908.38  914.07      323      260    21   911.24   1.42   2.08   Ac-228  911.20  
 0.0003 0.0000
 9  966.21  971.90      216      175    17   968.94   1.59   2.94   Ac-228  968.97  
 0.0004 0.0000
10  998.19 1003.88       59        5    13  1001.15   0.43   0.64   Pa-234M1001.03  
 0.0002 0.0005
11 1059.08 1065.21       57      -30    17  Could not properly fit the peak.
12 1117.34 1123.47      206      133    20  1120.30   1.68   2.38   Bi-214 1120.29  
 0.0004 0.0001
13 1170.34 1176.47       57      -16    16  1172.09   2.41   2.54   Co-60  1173.24  
 0.0000 0.0000
14 1235.17 1241.30      115       71    15  1238.90   0.41   2.09   Co-56  1238.28  
 0.0000 0.0000
15 1269.55 1276.12       42        1    13  1275.46   0.22   0.35  No close library 
match!
16 1329.34 1335.91       31       10     9  1330.87   0.33   1.55   Co-60  1332.50  
 0.0000 0.0000
17 1457.88 1464.45      875      803    33  1460.93   1.78   2.78   K-40   1461.00  
 0.0039 0.0002
18 1761.13 1768.13      132      126    12  1764.64   2.36   3.59   Bi-214 1764.49  
 0.0005 0.0001
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S1611422-006A. Real/Live Time = 4506/4500 (s).
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S1611422-006A.Rpt

Detector #2      ACQ 30-Dec-2016 at 12:18:28   RT = 4506.2   LT = 4500.0
            Rad Chem 2
            S1611422-006A
ROI#   RANGE( keV)    GROSS      NET   +/-  CENTROID  FWHM FW(1/5)M LIBRARY ( keV)  
   �Ci    +/-
 1  606.93  611.75      529      433    26   609.26   1.25   2.00   Bi-214  609.31  
 0.0002 0.0000
 2  659.29  664.11      105       24    15   662.85   0.31   0.98   Cs-137  661.66  
 0.0000 0.0000
 3  724.58  729.84      247      151    21   727.19   1.22   1.80   Bi-212  727.00  
 0.0006 0.0001
 4  765.77  771.02      124       -9    20   768.35   0.25   0.47   Bi-214  768.36  
 0.0000 0.0001
 5  823.38  828.64       64       10    13   824.26   2.30   2.58   Co-60   826.28  
 0.0387 0.0504
 6  843.53  848.79       84      -12    17   848.14   0.24   0.39   Co-56   846.77  
 0.0000 0.0000
 7  857.99  863.25      147       93    16   860.55   0.93   1.98   Tl-208  860.56  
 0.0002 0.0000
 8  908.38  914.07      549      472    27   911.18   1.68   2.26   Ac-228  911.20  
 0.0005 0.0000
 9  966.21  971.90      337      233    24   969.02   1.49   2.11   Ac-228  968.97  
 0.0005 0.0001
10  998.19 1003.88       85        8    16   999.00   0.55   0.75   Pa-234M1001.03  
 0.0003 0.0007
11 1059.08 1065.21       68        0    16  1061.71   0.22   0.35  No close library 
match!
12 1117.34 1123.47      173      125    17  1119.82   0.63   2.42   Bi-214 1120.29  
 0.0003 0.0000
13 1170.34 1176.47       76       -1    17  1171.33   0.41   0.56   Co-60  1173.24  
 0.0000 0.0000
14 1235.17 1241.30      103       30    17  1236.92   0.24   0.39   Bi-214 1238.11  
 0.0002 0.0001
15 1269.55 1276.12       56       15    13  1270.21   5.04   5.17  No close library 
match!
16 1329.34 1335.91       46       15    12  1330.41   1.95   2.10   Co-60  1332.50  
 0.0000 0.0000
17 1457.88 1464.45     1303     1236    38  1460.92   1.89   2.83   K-40   1461.00  
 0.0060 0.0002
18 1761.13 1768.13      118      107    12  1764.55   1.61   2.98   Bi-214 1764.49  
 0.0004 0.0001
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S1611422-007A. Real/Live Time = 4506/4500 (s).
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S1611422-007A.Rpt

Detector #2      ACQ 30-Dec-2016 at 13:36:54   RT = 4506.6   LT = 4500.0
            Rad Chem 2
            S1611422-007A
ROI#   RANGE( keV)    GROSS      NET   +/-  CENTROID  FWHM FW(1/5)M LIBRARY ( keV)  
   �Ci    +/-
 1  606.93  611.75      620      509    28   609.34   1.20   2.01   Bi-214  609.31  
 0.0003 0.0000
 2  659.29  664.11      123      -46    20   663.02   0.22   0.35   Cs-137  661.66  
 0.0000 0.0000
 3  724.58  729.84      243      143    21   727.29   1.40   2.32   Bi-212  727.00  
 0.0005 0.0001
 4  765.77  771.02      133       41    18   768.28   0.48   1.16   Bi-214  768.36  
 0.0002 0.0001
 5  823.38  828.64       71        8    14   824.70   0.25   0.61   Co-60   826.28  
 0.0310 0.0542
 6  843.53  848.79       90      -14    17   847.48   0.27   0.48   Co-56   846.77  
 0.0000 0.0000
 7  857.99  863.25      155       72    18   860.61   0.33   1.52   Tl-208  860.56  
 0.0002 0.0000
 8  908.38  914.07      533      429    28   911.20   1.59   2.06   Ac-228  911.20  
 0.0005 0.0000
 9  966.21  971.90      321      258    21   969.00   1.65   2.46   Ac-228  968.97  
 0.0005 0.0000
10  998.19 1003.88       84      -11    17  1002.57   0.22   0.35   Pa-234M1001.03  
 0.0000 0.0007
11 1059.08 1065.21       77      -15    18  1063.24   0.22   0.35  No close library 
match!
12 1117.34 1123.47      161       93    18  1120.42   1.60   2.15   Bi-214 1120.29  
 0.0002 0.0000
13 1170.34 1176.47       84       11    17  1171.00   5.04   5.17   Co-60  1173.24  
 0.0000 0.0000
14 1235.17 1241.30      111       48    17  1238.39   0.90   1.76   Co-56  1238.28  
 0.0000 0.0000
15 1269.55 1276.12       55       -2    15  1273.71   0.22   0.35  No close library 
match!
16 1329.34 1335.91       45        4    13  1333.50   1.97   2.10   Co-60  1332.50  
 0.0000 0.0000
17 1457.88 1464.45     1367     1274    40  1460.92   1.66   3.00   K-40   1461.00  
 0.0061 0.0002
18 1761.13 1768.13      101       90    11  1765.27   0.41   2.52   Bi-214 1764.49  
 0.0004 0.0000
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S1611422-008A. Real/Live Time = 4506/4500 (s).
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S1611422-008A.Rpt

Detector #2      ACQ 30-Dec-2016 at 13:36:53   RT = 4506.6   LT = 4500.0
            Rad Chem 2
            S1611422-008A
ROI#   RANGE( keV)    GROSS      NET   +/-  CENTROID  FWHM FW(1/5)M LIBRARY ( keV)  
   �Ci    +/-
 1  606.93  611.75      620      509    28   609.34   1.20   2.01   Bi-214  609.31  
 0.0003 0.0000
 2  659.29  664.11      123      -46    20   663.02   0.22   0.35   Cs-137  661.66  
 0.0000 0.0000
 3  724.58  729.84      243      143    21   727.29   1.40   2.32   Bi-212  727.00  
 0.0005 0.0001
 4  765.77  771.02      133       41    18   768.28   0.48   1.16   Bi-214  768.36  
 0.0002 0.0001
 5  823.38  828.64       71        8    14   824.70   0.25   0.61   Co-60   826.28  
 0.0310 0.0542
 6  843.53  848.79       90      -14    17   847.48   0.27   0.48   Co-56   846.77  
 0.0000 0.0000
 7  857.99  863.25      155       72    18   860.61   0.33   1.52   Tl-208  860.56  
 0.0002 0.0000
 8  908.38  914.07      533      429    28   911.20   1.59   2.06   Ac-228  911.20  
 0.0005 0.0000
 9  966.21  971.90      321      258    21   969.00   1.65   2.46   Ac-228  968.97  
 0.0005 0.0000
10  998.19 1003.88       84      -11    17  1002.57   0.22   0.35   Pa-234M1001.03  
 0.0000 0.0007
11 1059.08 1065.21       77      -15    18  1063.24   0.22   0.35  No close library 
match!
12 1117.34 1123.47      161       93    18  1120.42   1.60   2.15   Bi-214 1120.29  
 0.0002 0.0000
13 1170.34 1176.47       84       11    17  1171.00   5.04   5.17   Co-60  1173.24  
 0.0000 0.0000
14 1235.17 1241.30      111       48    17  1238.39   0.90   1.76   Co-56  1238.28  
 0.0000 0.0000
15 1269.55 1276.12       55       -2    15  1273.71   0.22   0.35  No close library 
match!
16 1329.34 1335.91       45        4    13  1333.50   1.97   2.10   Co-60  1332.50  
 0.0000 0.0000
17 1457.88 1464.45     1367     1274    40  1460.92   1.66   3.00   K-40   1461.00  
 0.0061 0.0002
18 1761.13 1768.13      101       90    11  1765.27   0.41   2.52   Bi-214 1764.49  
 0.0004 0.0000
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S1611422-009A. Real/Live Time = 4541/4500 (s).
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S1611422-009A.Rpt

Detector #2      ACQ 30-Dec-2016 at 16:10:35   RT = 4541.9   LT = 4500.0
            Rad Chem 2
            S1611422-009A
ROI#   RANGE( keV)    GROSS      NET   +/-  CENTROID  FWHM FW(1/5)M LIBRARY ( keV)  
   �Ci    +/-
 1  606.93  611.75      559      471    26   609.36   1.07   2.21   Bi-214  609.31  
 0.0002 0.0000
 2  659.29  664.11       79        6    14   660.39   0.24   0.39   Cs-137  661.66  
 0.0000 0.0000
 3  724.58  729.84      222      101    21   727.29   1.52   1.96   Bi-212  727.00  
 0.0004 0.0001
 4  765.77  771.02      121       17    18   768.54   0.54   1.61   Bi-214  768.36  
 0.0001 0.0001
 5  823.38  828.64       70       24    13   825.46   2.62   2.81   Co-60   826.28  
 0.0930 0.0504
 6  843.53  848.79       73       -2    15   846.16   0.22   0.35   Co-56   846.77  
 0.0000 0.0000
 7  857.99  863.25      122       51    16   861.01   0.57   0.98   Tl-208  860.56  
 0.0001 0.0000
 8  908.38  914.07      355      296    22   911.37   1.31   2.29   Ac-228  911.20  
 0.0003 0.0000
 9  966.21  971.90      295      200    23   969.03   1.25   2.30   Ac-228  968.97  
 0.0004 0.0000
10  998.19 1003.88       57        3    13  1000.59   0.22   0.35   Pa-234M1001.03  
 0.0001 0.0005
11 1059.08 1065.21       76        8    16  1062.46   2.43   2.55  No close library 
match!
12 1117.34 1123.47      161       84    19  1120.46   1.15   2.09   Bi-214 1120.29  
 0.0002 0.0001
13 1170.34 1176.47       74       16    15  1172.21   2.23   2.75   Co-60  1173.24  
 0.0000 0.0000
14 1235.17 1241.30      108       50    16  1238.38   0.54   1.84   Co-56  1238.28  
 0.0000 0.0000
15 1269.55 1276.12       51       -6    15  1273.06   0.22   0.35  No close library 
match!
16 1329.34 1335.91       37        1    12  1334.69   0.47   0.70   Co-60  1332.50  
 0.0000 0.0000
17 1457.88 1464.45     1130     1089    35  1461.03   2.03   2.96   K-40   1461.00  
 0.0053 0.0002
18 1761.13 1768.13       80       80     8  1764.56   1.67   2.83   Bi-214 1764.49  
 0.0003 0.0000
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S1611422-010A. Real/Live Time = 4504/4500 (s).
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S1611422-010A.Rpt

Detector #2      ACQ 03-Jan-2017 at  8:04:02   RT = 4504.7   LT = 4500.0
            Rad Chem 2
            S1611422-010A
ROI#   RANGE( keV)    GROSS      NET   +/-  CENTROID  FWHM FW(1/5)M LIBRARY ( keV)  
   �Ci    +/-
 1  606.93  611.75      581      497    27   609.29   1.33   1.84   Bi-214  609.31  
 0.0003 0.0000
 2  659.29  664.11      103       -8    17   663.02   0.22   0.35   Cs-137  661.66  
 0.0000 0.0000
 3  724.58  729.84      181       85    19   727.29   0.52   1.37   Bi-212  727.00  
 0.0003 0.0001
 4  765.77  771.02      114       43    16   768.72   0.76   0.99   Bi-214  768.36  
 0.0002 0.0001
 5  823.38  828.64       73       10    14   826.01   0.22   0.35   Co-60   826.28  
 0.0387 0.0542
 6  843.53  848.79       69      -27    16  Could not properly fit the peak.
 7  857.99  863.25      116       78    14   860.08   2.10   2.93   Tl-208  860.56  
 0.0002 0.0000
 8  908.38  914.07      355      305    21   911.19   1.74   2.31   Ac-228  911.20  
 0.0004 0.0000
 9  966.21  971.90      229      184    18   969.29   0.40   1.93   Ac-228  968.97  
 0.0004 0.0000
10  998.19 1003.88       49       22    10   999.50   3.10   3.29   Pa-234M1001.03  
 0.0009 0.0004
11 1059.08 1065.21       56       12    13  1060.17   0.24   0.39  No close library 
match!
12 1117.34 1123.47      152      104    16  1120.55   1.12   1.70   Bi-214 1120.29  
 0.0003 0.0000
13 1170.34 1176.47       62        4    15  1171.87   0.22   0.35   Co-60  1173.24  
 0.0000 0.0000
14 1235.17 1241.30      112       44    17  1238.10   0.99   1.32   Bi-214 1238.11  
 0.0003 0.0001
15 1269.55 1276.12       45        9    12  1272.18   0.27   0.48  No close library 
match!
16 1329.34 1335.91       32       -4    12  1334.59   0.22   0.35   Co-60  1332.50  
 0.0000 0.0000
17 1457.88 1464.45     1000      964    33  1460.85   1.89   3.22   K-40   1461.00  
 0.0047 0.0002
18 1761.13 1768.13      102       85    12  1764.85   0.81   2.93   Bi-214 1764.49  
 0.0004 0.0001
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S1611422-011A. Real/Live Time = 4504/4500 (s).
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S1611422-011A.Rpt

Detector #2      ACQ 03-Jan-2017 at  9:29:04   RT = 4504.2   LT = 4500.0
            Rad Chem 2
            S1611422-011A
ROI#   RANGE( keV)    GROSS      NET   +/-  CENTROID  FWHM FW(1/5)M LIBRARY ( keV)  
   �Ci    +/-
 1  606.93  611.75      605      532    27   609.29   1.21   2.01   Bi-214  609.31  
 0.0003 0.0000
 2  659.29  664.11      304      235    20   661.63   1.26   1.88   Cs-137  661.66  
 0.0001 0.0000
 3  724.58  729.84      110       64    14   727.20   0.83   1.62   Bi-212  727.00  
 0.0002 0.0001
 4  765.77  771.02       99       45    14   768.17   0.80   1.83   Bi-214  768.36  
 0.0003 0.0001
 5  823.38  828.64       44      -10    12   824.04   0.33   0.53   Co-60   826.28  
 0.0000 0.0465
 6  843.53  848.79       56        2    13   845.07   0.22   0.35   Co-56   846.77  
 0.0000 0.0000
 7  857.99  863.25       69       11    13   860.28   0.42   1.05   Tl-208  860.56  
 0.0000 0.0000
 8  908.38  914.07      219      151    19   911.21   1.61   2.37   Ac-228  911.20  
 0.0002 0.0000
 9  966.21  971.90      171      144    15   969.22   1.48   2.26   Ac-228  968.97  
 0.0003 0.0000
10  998.19 1003.88       55       23    11  1001.08   0.33   0.80   Pa-234M1001.03  
 0.0010 0.0005
11 1059.08 1065.21       49       20    11  1064.55   0.26   0.77  No close library 
match!
12 1117.34 1123.47      157       75    19  1120.59   1.26   2.24   Bi-214 1120.29  
 0.0002 0.0001
13 1170.34 1176.47       36      -12    13  1171.66   0.22   0.35   Co-60  1173.24  
 0.0000 0.0000
14 1235.17 1241.30       78       15    16  1237.75   0.31   1.20   Bi-214 1238.11  
 0.0001 0.0001
15 1269.55 1276.12       33       -3    12  1273.71   1.97   2.10  No close library 
match!
16 1329.34 1335.91       29       13     8  1330.65   4.93   5.34   Co-60  1332.50  
 0.0000 0.0000
17 1457.88 1464.45      531      469    26  1460.86   1.69   2.84   K-40   1461.00  
 0.0023 0.0001
18 1761.13 1768.13       89       72    12  1764.21   0.77   1.34   Bi-214 1764.49  
 0.0003 0.0001
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S1611422-012A. Real/Live Time = 4504/4500 (s).
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S1611422-012A.Rpt

Detector #2      ACQ 03-Jan-2017 at 11:03:19   RT = 4504.8   LT = 4500.0
            Rad Chem 2
            S1611422-012A
ROI#   RANGE( keV)    GROSS      NET   +/-  CENTROID  FWHM FW(1/5)M LIBRARY ( keV)  
   �Ci    +/-
 1  606.93  611.75      605      486    28   609.30   1.34   1.99   Bi-214  609.31  
 0.0002 0.0000
 2  659.29  664.11      112      -11    18   661.92   1.64   1.84   Cs-137  661.66  
 0.0000 0.0000
 3  724.58  729.84      212      116    20   727.12   1.23   2.03   Bi-212  727.00  
 0.0004 0.0001
 4  765.77  771.02      145       41    19   767.87   1.66   2.28   Bi-214  768.36  
 0.0002 0.0001
 5  823.38  828.64       72       30    12   824.38   2.82   3.04   Co-60   826.28  
 0.1162 0.0465
 6  843.53  848.79       86       11    15   847.26   0.25   0.39   Co-56   846.77  
 0.0000 0.0000
 7  857.99  863.25      134       80    15   860.55   1.26   1.91   Tl-208  860.56  
 0.0002 0.0000
 8  908.38  914.07      456      375    25   911.18   1.55   2.41   Ac-228  911.20  
 0.0004 0.0000
 9  966.21  971.90      310      233    22   968.98   1.17   2.23   Ac-228  968.97  
 0.0005 0.0000
10  998.19 1003.88       82       14    15  1000.55   0.28   0.50   Pa-234M1001.03  
 0.0006 0.0006
11 1059.08 1065.21       66      -36    18  1063.46   0.22   0.35  No close library 
match!
12 1117.34 1123.47      217      101    23  1120.52   1.19   2.13   Bi-214 1120.29  
 0.0003 0.0001
13 1170.34 1176.47       69        6    15  1171.87   0.93   1.49   Co-60  1173.24  
 0.0000 0.0000
14 1235.17 1241.30      114       41    17  1237.85   0.28   1.84   Bi-214 1238.11  
 0.0003 0.0001
15 1269.55 1276.12       74      -14    18  1270.43   0.88   1.01  No close library 
match!
16 1329.34 1335.91       27        6     9  1335.03   0.22   0.35   Co-60  1332.50  
 0.0000 0.0000
17 1457.88 1464.45     1183     1111    37  1460.91   1.71   2.87   K-40   1461.00  
 0.0054 0.0002
18 1761.13 1768.13      101       95    10  1764.92   1.20   2.26   Bi-214 1764.49  
 0.0004 0.0000
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S1611422-013A. Real/Live Time = 4505/4500 (s).
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S1611422-013A.Rpt

Detector #2      ACQ 03-Jan-2017 at 12:27:51   RT = 4505.6   LT = 4500.0
            Rad Chem 2
            S1611422-013A
ROI#   RANGE( keV)    GROSS      NET   +/-  CENTROID  FWHM FW(1/5)M LIBRARY ( keV)  
   �Ci    +/-
 1  606.93  611.75     1470     1359    40   609.22   1.32   2.02   Bi-214  609.31  
 0.0007 0.0000
 2  659.29  664.11      178      101    17   661.70   1.92   2.84   Cs-137  661.66  
 0.0000 0.0000
 3  724.58  729.84      193      139    17   727.29   1.60   2.59   Bi-212  727.00  
 0.0005 0.0001
 4  765.77  771.02      252      119    23   768.45   0.54   1.50   Bi-214  768.36  
 0.0007 0.0001
 5  823.38  828.64       76      -16    16   824.48   0.22   0.35   Co-60   826.28  
 0.0000 0.0620
 6  843.53  848.79       87       16    15   845.29   0.22   0.35   Co-56   846.77  
 0.0000 0.0000
 7  857.99  863.25      144       61    18   860.50   1.07   1.61   Tl-208  860.56  
 0.0001 0.0000
 8  908.38  914.07      447      361    25   911.10   1.66   2.45   Ac-228  911.20  
 0.0004 0.0000
 9  966.21  971.90      283      206    21   968.90   1.06   1.78   Ac-228  968.97  
 0.0004 0.0000
10  998.19 1003.88      131       45    18  1001.07   0.61   1.18   Pa-234M1001.03  
 0.0019 0.0008
11 1059.08 1065.21       66       -2    16  1062.58   0.26   0.44  No close library 
match!
12 1117.34 1123.47      306      258    21  1120.21   1.90   2.99   Bi-214 1120.29  
 0.0007 0.0001
13 1170.34 1176.47       78       15    16  1171.44   2.52   2.72   Co-60  1173.24  
 0.0000 0.0000
14 1235.17 1241.30      158      129    15  1237.89   1.39   2.60   Bi-214 1238.11  
 0.0009 0.0001
15 1269.55 1276.12       60       -2    16  1271.52   3.72   3.85  No close library 
match!
16 1329.34 1335.91       40       14    11  1332.96   0.40   0.55   Co-60  1332.50  
 0.0000 0.0000
17 1457.88 1464.45      743      671    31  1460.89   1.69   3.00   K-40   1461.00  
 0.0032 0.0001
18 1761.13 1768.13      224      196    17  1764.68   1.87   3.16   Bi-214 1764.49  
 0.0008 0.0001

Page 1

 
Page 265 of 513

 
S1611422002 



 100  200  300  400  500  600  700  800  900  1000  1100  1200  1300  1400  1500  1600  1700 
1.0e0

1.0e1

1.0e2

1.0e3

1.0e4

1.0e5

Th
-2

28
 Th

-2
34

 

P
b-

21
2 

P
b-

21
4 

P
b-

21
2 

A
c-

22
8 

P
b-

21
4 

Tl
-2

08
 

B
i-2

14
 

B
i-2

12
 

B
i-2

14
 

Tl
-2

08
 

A
c-

22
8 

A
c-

22
8 

P
a-

23
4M

B
i-2

14
 

B
i-2

14
 

K
-4

0 
  

B
i-2

12
 

Energy (keV)

C
ou

nt
s

S1611422-014A. Real/Live Time = 4532/4500 (s).
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S1611422-014A.Rpt

Detector #2      ACQ 03-Jan-2017 at 16:26:17   RT = 4532.7   LT = 4500.0
            Rad Chem 2
            S1611422-014A
ROI#   RANGE( keV)    GROSS      NET   +/-  CENTROID  FWHM FW(1/5)M LIBRARY ( keV)  
   �Ci    +/-
 1  606.93  611.75      529      418    27   609.36   1.16   2.07   Bi-214  609.31  
 0.0002 0.0000
 2  659.29  664.11       66       -7    14   661.26   0.22   0.35   Cs-137  661.66  
 0.0000 0.0000
 3  724.58  729.84      143       80    16   727.43   0.61   0.86   Bi-212  727.00  
 0.0003 0.0001
 4  765.77  771.02      127       48    17   768.82   0.97   2.05   Bi-214  768.36  
 0.0003 0.0001
 5  823.38  828.64       50      -17    13  Could not properly fit the peak.
 6  843.53  848.79       60      -11    14   845.51   0.33   0.53   Co-56   846.77  
 0.0000 0.0000
 7  857.99  863.25      107       19    17   860.20   0.29   1.42   Tl-208  860.56  
 0.0000 0.0000
 8  908.38  914.07      383      297    24   911.38   1.40   2.40   Ac-228  911.20  
 0.0003 0.0000
 9  966.21  971.90      209      150    18   969.33   1.33   1.61   Ac-228  968.97  
 0.0003 0.0000
10  998.19 1003.88       62       44    10  1000.84   0.34   1.38   Pa-234M1001.03  
 0.0018 0.0004
11 1059.08 1065.21       73       20    14  1062.52   0.55   0.75  No close library 
match!
12 1117.34 1123.47      128       70    17  1120.61   1.28   1.89   Bi-214 1120.29  
 0.0002 0.0000
13 1170.34 1176.47       71      -21    18  1171.87   0.27   0.77   Co-60  1173.24  
 0.0000 0.0000
14 1235.17 1241.30      100       42    16  1238.06   0.49   0.78   Bi-214 1238.11  
 0.0003 0.0001
15 1269.55 1276.12       49       13    12  1275.35   0.41   0.56  No close library 
match!
16 1329.34 1335.91       41       -6    13  1333.94   0.22   0.35   Co-60  1332.50  
 0.0000 0.0000
17 1457.88 1464.45     1002      971    33  1461.10   1.87   2.88   K-40   1461.00  
 0.0047 0.0002
18 1761.13 1768.13       96       90    10  1764.85   0.40   3.25   Bi-214 1764.49  
 0.0004 0.0000
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S1611422-015A. Real/Live Time = 4503/4500 (s).
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S1611422-015A.Rpt

Detector #2      ACQ 04-Jan-2017 at  8:06:32   RT = 4503.2   LT = 4500.0
            Rad Chem 2
            S1611422-015A
ROI#   RANGE( keV)    GROSS      NET   +/-  CENTROID  FWHM FW(1/5)M LIBRARY ( keV)  
   �Ci    +/-
 1  606.93  611.75      484      407    24   609.36   1.54   2.25   Bi-214  609.31  
 0.0002 0.0000
 2  659.29  664.11      115       50    15   661.55   0.67   1.42   Cs-137  661.66  
 0.0000 0.0000
 3  724.58  729.84      167       54    20   726.99   0.38   1.90   Bi-212  727.00  
 0.0002 0.0001
 4  765.77  771.02       92       54    13   768.23   1.30   1.81   Bi-214  768.36  
 0.0003 0.0001
 5  823.38  828.64       45      -13    13  Could not properly fit the peak.
 6  843.53  848.79       53       -5    13   844.19   2.85   2.98   Co-56   846.77  
 0.0000 0.0000
 7  857.99  863.25       83       33    13   860.08   0.41   0.62   Tl-208  860.56  
 0.0001 0.0000
 8  908.38  914.07      314      269    20   911.14   2.00   2.47   Ac-228  911.20  
 0.0003 0.0000
 9  966.21  971.90      212      185    16   968.89   1.75   2.43   Ac-228  968.97  
 0.0004 0.0000
10  998.19 1003.88       50       18    11  1000.71   0.43   0.64   Pa-234M1001.03  
 0.0008 0.0005
11 1059.08 1065.21       61       13    14  1064.23   0.48   0.72  No close library 
match!
12 1117.34 1123.47      151       59    20  1120.31   1.15   1.43   Bi-214 1120.29  
 0.0002 0.0001
13 1170.34 1176.47       51       -2    14  1174.72   0.22   0.35   Co-60  1173.24  
 0.0000 0.0000
14 1235.17 1241.30       92       39    15  1238.54   0.42   1.23   Co-56  1238.28  
 0.0000 0.0000
15 1269.55 1276.12       31        0    11  1274.81   0.22   0.35  No close library 
match!
16 1329.34 1335.91       34       13     9  1330.65   4.82   4.95   Co-60  1332.50  
 0.0000 0.0000
17 1457.88 1464.45      886      845    31  1460.94   1.91   2.97   K-40   1461.00  
 0.0041 0.0001
18 1761.13 1768.13       79       62    11  1764.16   0.31   0.76   Bi-214 1764.49  
 0.0003 0.0000
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S1611422-016A. Real/Live Time = 4510/4500 (s).
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S1611422-016A.Rpt

Detector #2      ACQ 04-Jan-2017 at  9:22:53   RT = 4510.3   LT = 4500.0
            Rad Chem 2
            S1611422-016A
ROI#   RANGE( keV)    GROSS      NET   +/-  CENTROID  FWHM FW(1/5)M LIBRARY ( keV)  
   �Ci    +/-
 1  606.93  611.75      435      362    23   609.20   1.13   1.85   Bi-214  609.31  
 0.0002 0.0000
 2  659.29  664.11       57       11    11   661.92   0.22   0.35   Cs-137  661.66  
 0.0000 0.0000
 3  724.58  729.84      115       48    16   727.41   0.25   0.41   Bi-212  727.00  
 0.0002 0.0001
 4  765.77  771.02       80      -12    16   768.61   0.26   0.44   Bi-214  768.36  
 0.0000 0.0001
 5  823.38  828.64       53      -14    14   824.04   0.22   0.35   Co-60   826.28  
 0.0000 0.0542
 6  843.53  848.79       53       15    11   844.52   0.39   0.55   Co-56   846.77  
 0.0000 0.0000
 7  857.99  863.25       78       32    13   860.42   0.49   1.16   Tl-208  860.56  
 0.0001 0.0000
 8  908.38  914.07      232      191    18   911.09   1.23   2.41   Ac-228  911.20  
 0.0002 0.0000
 9  966.21  971.90      149       86    17   969.01   1.11   2.50   Ac-228  968.97  
 0.0002 0.0000
10  998.19 1003.88       54        9    12  1001.47   1.81   2.02   Pa-234M1001.03  
 0.0004 0.0005
11 1059.08 1065.21       39       20     9  1064.15   1.06   1.21  No close library 
match!
12 1117.34 1123.47      114       61    16  1120.61   1.30   1.66   Bi-214 1120.29  
 0.0002 0.0000
13 1170.34 1176.47       59       -4    15  1174.28   0.22   0.35   Co-60  1173.24  
 0.0000 0.0000
14 1235.17 1241.30       93       59    13  1237.34   0.34   0.91   Bi-214 1238.11  
 0.0004 0.0001
15 1269.55 1276.12       36       10    10  1274.81   0.27   0.70  No close library 
match!
16 1329.34 1335.91       27       -4    11  1335.03   0.22   0.35   Co-60  1332.50  
 0.0000 0.0000
17 1457.88 1464.45      763      722    29  1460.96   2.14   2.91   K-40   1461.00  
 0.0035 0.0001
18 1761.13 1768.13       74       52    12  1765.06   1.01   2.39   Bi-214 1764.49  
 0.0002 0.0001
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S1611422-017A. Real/Live Time = 4510/4500 (s).
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S1611422-017A.Rpt

Detector #2      ACQ 04-Jan-2017 at 10:41:51   RT = 4510.7   LT = 4500.0
            Rad Chem 2
            S1611422-017A
ROI#   RANGE( keV)    GROSS      NET   +/-  CENTROID  FWHM FW(1/5)M LIBRARY ( keV)  
   �Ci    +/-
 1  606.93  611.75      670      540    30   609.30   1.23   1.85   Bi-214  609.31  
 0.0003 0.0000
 2  659.29  664.11       78        5    14   662.14   0.22   0.35   Cs-137  661.66  
 0.0000 0.0000
 3  724.58  729.84      148       69    17   727.00   0.78   1.39   Bi-212  727.00  
 0.0003 0.0001
 4  765.77  771.02      110       10    18   768.68   0.70   0.97   Bi-214  768.36  
 0.0001 0.0001
 5  823.38  828.64       53       -5    13   827.65   0.42   0.56   Co-60   826.28  
 0.0000 0.0504
 6  843.53  848.79       53       11    11   847.26   0.22   0.35   Co-56   846.77  
 0.0000 0.0000
 7  857.99  863.25      106       18    17   860.82   0.25   1.15   Tl-208  860.56  
 0.0000 0.0000
 8  908.38  914.07      341      282    22   911.16   1.35   2.11   Ac-228  911.20  
 0.0003 0.0000
 9  966.21  971.90      219      156    19   968.95   0.98   2.15   Ac-228  968.97  
 0.0003 0.0000
10  998.19 1003.88       75       16    14  1000.99   0.72   0.96   Pa-234M1001.03  
 0.0007 0.0006
11 1059.08 1065.21       57      -35    17  Could not properly fit the peak.
12 1117.34 1123.47      175      131    17  1120.33   0.69   2.61   Bi-214 1120.29  
 0.0003 0.0000
13 1170.34 1176.47       67      -20    17  1171.66   0.22   0.35   Co-60  1173.24  
 0.0000 0.0000
14 1235.17 1241.30      129       52    18  1238.05   0.51   2.54   Bi-214 1238.11  
 0.0004 0.0001
15 1269.55 1276.12       47      -15    15  Could not properly fit the peak.
16 1329.34 1335.91       43       -9    14  1331.09   3.72   3.85   Co-60  1332.50  
 0.0000 0.0000
17 1457.88 1464.45      910      858    32  1460.83   1.94   2.94   K-40   1461.00  
 0.0041 0.0002
18 1761.13 1768.13      121      104    13  1764.55   1.41   2.11   Bi-214 1764.49  
 0.0004 0.0001
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S1611422-018A. Real/Live Time = 4510/4500 (s).
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S1611422-018A.Rpt

Detector #2      ACQ 04-Jan-2017 at 14:22:16   RT = 4510.8   LT = 4500.0
            Rad Chem 2
            S1611422-018A
ROI#   RANGE( keV)    GROSS      NET   +/-  CENTROID  FWHM FW(1/5)M LIBRARY ( keV)  
   �Ci    +/-
 1  606.93  611.75      536      413    27   609.30   0.93   1.93   Bi-214  609.31  
 0.0002 0.0000
 2  659.29  664.11       85      -19    16   659.98   0.29   0.94   Cs-137  661.66  
 0.0000 0.0000
 3  724.58  729.84      186      115    18   727.16   0.92   1.63   Bi-212  727.00  
 0.0004 0.0001
 4  765.77  771.02      137       16    19   767.96   0.22   0.35   Bi-214  768.36  
 0.0001 0.0001
 5  823.38  828.64       65       -6    14   827.32   0.22   0.35   Co-60   826.28  
 0.0000 0.0542
 6  843.53  848.79       73        6    14   845.18   3.15   3.36   Co-56   846.77  
 0.0000 0.0000
 7  857.99  863.25      119       52    16   860.63   0.35   1.47   Tl-208  860.56  
 0.0001 0.0000
 8  908.38  914.07      385      313    23   911.17   1.51   2.34   Ac-228  911.20  
 0.0004 0.0000
 9  966.21  971.90      268      173    22   968.88   1.71   2.14   Ac-228  968.97  
 0.0004 0.0000
10  998.19 1003.88       81       45    13  1000.37   0.60   1.03   Pa-234M1001.03  
 0.0019 0.0005
11 1059.08 1065.21       70       -7    17  1063.68   0.22   0.35  No close library 
match!
12 1117.34 1123.47      158      110    17  1119.99   1.14   1.73   Bi-214 1120.29  
 0.0003 0.0000
13 1170.34 1176.47       71      -11    17  1175.38   0.22   0.35   Co-60  1173.24  
 0.0000 0.0000
14 1235.17 1241.30      110       33    18  1237.99   0.26   0.45   Bi-214 1238.11  
 0.0002 0.0001
15 1269.55 1276.12       61        9    14  1272.40   0.33   1.05  No close library 
match!
16 1329.34 1335.91       37        1    12  1330.21   0.88   1.14   Co-60  1332.50  
 0.0000 0.0000
17 1457.88 1464.45     1089     1032    35  1460.75   1.86   2.89   K-40   1461.00  
 0.0050 0.0002
18 1761.13 1768.13       85       74    11  1764.06   1.53   3.07   Bi-214 1764.49  
 0.0003 0.0000
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S1611422-019A. Real/Live Time = 4512/4500 (s).
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S1611422-019A.Rpt

Detector #2      ACQ 04-Jan-2017 at 15:42:40   RT = 4512.2   LT = 4500.0
            Rad Chem 2
            S1611422-019A
ROI#   RANGE( keV)    GROSS      NET   +/-  CENTROID  FWHM FW(1/5)M LIBRARY ( keV)  
   �Ci    +/-
 1  606.93  611.75      482      371    26   609.20   1.07   1.77   Bi-214  609.31  
 0.0002 0.0000
 2  659.29  664.11       75       14    13   661.26   1.53   1.67   Cs-137  661.66  
 0.0000 0.0000
 3  724.58  729.84      139       72    16   727.31   1.00   2.09   Bi-212  727.00  
 0.0003 0.0001
 4  765.77  771.02       82       44    12   766.64   2.85   3.37   Bi-214  768.36  
 0.0003 0.0001
 5  823.38  828.64       52        6    12   824.70   0.26   0.74   Co-60   826.28  
 0.0232 0.0465
 6  843.53  848.79       56        6    12   845.94   2.46   2.89   Co-56   846.77  
 0.0000 0.0000
 7  857.99  863.25       76       22    13   860.86   0.68   0.98   Tl-208  860.56  
 0.0001 0.0000
 8  908.38  914.07      251      219    18   911.20   1.80   2.30   Ac-228  911.20  
 0.0003 0.0000
 9  966.21  971.90      158      126    15   969.05   0.42   1.96   Ac-228  968.97  
 0.0003 0.0000
10  998.19 1003.88       54       27    11  1000.64   0.33   0.94   Pa-234M1001.03  
 0.0011 0.0005
11 1059.08 1065.21       43        4    12  1063.68   0.27   0.48  No close library 
match!
12 1117.34 1123.47      120       91    14  1120.31   0.58   2.17   Bi-214 1120.29  
 0.0002 0.0000
13 1170.34 1176.47       53        5    13  1172.85   0.41   0.56   Co-60  1173.24  
 0.0000 0.0000
14 1235.17 1241.30       84       16    16  1238.45   0.38   1.39   Co-56  1238.28  
 0.0000 0.0000
15 1269.55 1276.12       42      -10    14  Could not properly fit the peak.
16 1329.34 1335.91       22       -4    10  1330.21   0.22   0.35   Co-60  1332.50  
 0.0000 0.0000
17 1457.88 1464.45      756      720    29  1460.75   1.59   2.59   K-40   1461.00  
 0.0035 0.0001
18 1761.13 1768.13       75       64    10  1763.79   0.31   0.83   Bi-214 1764.49  
 0.0003 0.0000
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S1611422-020A. Real/Live Time = 4512/4500 (s).

 
Page 278 of 513

 
S1611422002 



 100  200  300  400  500  600  700  800  900  1000  1100  1200  1300  1400  1500  1600  1700 
1.0e0

1.0e1

1.0e2

1.0e3

1.0e4

1.0e5

Th
-2

28
 

Th
-2

34
 

R
a-

22
6 

P
b-

21
2 

P
b-

21
4 

P
b-

21
2 

A
c-

22
8 

P
b-

21
4 

Tl
-2

08
 

B
i-2

14
 

B
i-2

12
 

B
i-2

14
 

Tl
-2

08
 

A
c-

22
8 

A
c-

22
8 

B
i-2

14
 

B
i-2

14
 

K
-4

0 
  

B
i-2

12
 

Energy (keV)

C
ou

nt
s

S1611422-020A. Real/Live Time = 4512/4500 (s).
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S1611422-020A DUP. Real/Live Time = 4510/4500 (s).
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S1611422-020A DUP. Real/Live Time = 4510/4500 (s).
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S1611422-021A. Real/Live Time = 4522/4500 (s).
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S1611422-021A.Rpt

Detector #4      ACQ 05-Jan-2017 at 16:45:36   RT = 4522.6   LT = 4500.0
            Rad Chem 1
            S1611422-021A
ROI#   RANGE( keV)    GROSS      NET   +/-  CENTROID  FWHM FW(1/5)M LIBRARY ( keV)  
   �Ci    +/-
 1  606.78  611.61      949      838    33   609.49   1.26   1.90   Bi-214  609.31  
 0.0004 0.0000
 2  659.24  664.07      131       35    17   662.36   0.33   0.95   Cs-137  661.66  
 0.0000 0.0000
 3  724.43  729.70      322      172    25   727.59   0.99   1.97   Bi-212  727.00  
 0.0006 0.0001
 4  765.70  770.97      192       63    21   768.55   0.35   1.49   Bi-214  768.36  
 0.0004 0.0001
 5  824.75  830.01       88        0    16   825.95   0.40   0.55   Co-60   826.28  
 0.0000 0.0605
 6  844.94  850.21      115       36    16   847.56   0.25   0.40   Co-56   846.77  
 0.0000 0.0000
 7  857.89  863.16      172       93    18   860.82   1.22   1.94   Tl-208  860.56  
 0.0002 0.0000
 8  908.38  913.87      625      556    28   911.54   1.44   2.26   Ac-228  911.20  
 0.0006 0.0000
 9  966.11  971.82      420      294    27   969.21   1.16   2.21   Ac-228  968.97  
 0.0006 0.0001
10  997.94 1003.65       85       17    15  1001.64   0.29   0.76   Pa-234M1001.03  
 0.0007 0.0006
11 1060.94 1067.09       89       26    16  1062.58   3.29   3.42  No close library 
match!
12 1117.36 1123.07      261      207    19  1120.65   1.43   2.94   Bi-214 1120.29  
 0.0005 0.0000
13 1172.46 1178.61       92        0    18  1174.11   0.48   1.00   Co-60  1173.24  
 0.0000 0.0000
14 1235.02 1241.17      155       29    22  1238.00   1.58   2.05   Bi-214 1238.11  
 0.0002 0.0002
15 1271.90 1278.49       56       20    13  1274.28   0.32   0.52  No close library 
match!
16 1331.84 1338.42       63       27    13  1334.03   4.01   4.43   Co-60  1332.50  
 0.0000 0.0000
17 1457.63 1463.78     1393     1316    40  1461.33   1.64   2.60   K-40   1461.00  
 0.0063 0.0002
18 1761.27 1767.85      171      155    14  1765.12   1.40   2.33   Bi-214 1764.49  
 0.0007 0.0001
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S1611422-022A. Real/Live Time = 4519/4500 (s).
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S1611422-022A.Rpt

Detector #4      ACQ 05-Jan-2017 at 18:01:46   RT = 4519.3   LT = 4500.0
            Rad Chem 1
            S1611422-022A
ROI#   RANGE( keV)    GROSS      NET   +/-  CENTROID  FWHM FW(1/5)M LIBRARY ( keV)  
   �Ci    +/-
 1  606.78  611.61      557      453    27   609.42   1.23   1.87   Bi-214  609.31  
 0.0002 0.0000
 2  659.24  664.07       98       29    14   661.42   0.34   0.74   Cs-137  661.66  
 0.0000 0.0000
 3  724.43  729.70      212       66    22   727.49   0.87   1.18   Bi-212  727.00  
 0.0002 0.0001
 4  765.70  770.97      125       21    18   768.45   0.68   0.96   Bi-214  768.36  
 0.0001 0.0001
 5  824.75  830.01       60      -19    15   825.62   0.88   1.01   Co-60   826.28  
 0.0000 0.0567
 6  844.94  850.21       84        9    15   847.18   0.31   0.52   Co-56   846.77  
 0.0000 0.0000
 7  857.89  863.16      113       71    14   860.86   1.15   2.45   Tl-208  860.56  
 0.0002 0.0000
 8  908.38  913.87      396      340    22   911.50   1.66   2.23   Ac-228  911.20  
 0.0004 0.0000
 9  966.11  971.82      252      157    22   969.50   0.60   2.04   Ac-228  968.97  
 0.0003 0.0000
10  997.94 1003.65       63        0    14  1000.79   0.26   0.44   Pa-234M1001.03  
 0.0000 0.0006
11 1060.94 1067.09       54        6    13  1065.99   0.22   0.35  No close library 
match!
12 1117.36 1123.07      134       84    16  1120.66   1.19   1.85   Bi-214 1120.29  
 0.0002 0.0000
13 1172.46 1178.61       57      -20    16  1173.81   0.32   0.52   Co-60  1173.24  
 0.0000 0.0000
14 1235.02 1241.17      109       61    15  1238.23   0.50   2.06   Co-56  1238.28  
 0.0000 0.0000
15 1271.90 1278.49       56       15    13  1277.61   0.22   0.35  No close library 
match!
16 1331.84 1338.42       29       13     8  1332.50   5.05   5.18   Co-60  1332.50  
 0.0000 0.0000
17 1457.63 1463.78     1080     1012    35  1461.33   1.62   2.55   K-40   1461.00  
 0.0048 0.0002
18 1761.27 1767.85       86       81    10  1765.22   0.99   2.52   Bi-214 1764.49  
 0.0003 0.0000

Page 1

 
Page 285 of 513

 
S1611422002 



 100  200  300  400  500  600  700  800  900  1000  1100  1200  1300  1400  1500  1600  1700 
1.0e0

1.0e1

1.0e2

1.0e3

1.0e4

1.0e5

Th
-2

34
 

R
a-

22
6 

P
b-

21
2 

P
b-

21
4 

P
b-

21
2 

A
c-

22
8 

P
b-

21
4 

C
o-

56
  Tl
-2

08
 

B
i-2

14
 

C
s-

13
7 

B
i-2

12
 

B
i-2

14
 

C
o-

56
  

Tl
-2

08
 

A
c-

22
8 

A
c-

22
8 

C
o-

56
  

B
i-2

14
 

B
i-2

14
 

C
o-

56
  

C
o-

56
  

K
-4

0 
  

Energy (keV)

C
ou

nt
s

S1611422-023A. Real/Live Time = 4521/4500 (s).
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S1611422-023A.Rpt

Detector #4      ACQ 05-Jan-2017 at 19:18:20   RT = 4521.4   LT = 4500.0
            Rad Chem 1
            S1611422-023A
ROI#   RANGE( keV)    GROSS      NET   +/-  CENTROID  FWHM FW(1/5)M LIBRARY ( keV)  
   �Ci    +/-
 1  606.78  611.61      580      473    27   609.48   1.30   1.92   Bi-214  609.31  
 0.0002 0.0000
 2  659.24  664.07      296      227    20   661.84   1.13   1.94   Cs-137  661.66  
 0.0001 0.0000
 3  724.43  729.70      143       89    16   727.48   1.56   2.41   Bi-212  727.00  
 0.0003 0.0001
 4  765.70  770.97      123       44    17   768.72   0.55   0.98   Bi-214  768.36  
 0.0002 0.0001
 5  824.75  830.01       68      -24    16   827.38   1.76   1.89   Co-60   826.28  
 0.0000 0.0605
 6  844.94  850.21       88       42    13   846.63   0.42   0.75   Co-56   846.77  
 0.0000 0.0000
 7  857.89  863.16       92       34    14   860.74   0.63   0.78   Tl-208  860.56  
 0.0001 0.0000
 8  908.38  913.87      280      241    19   911.47   1.52   2.32   Ac-228  911.20  
 0.0003 0.0000
 9  966.11  971.82      185      126    18   968.88   1.21   2.21   Ac-228  968.97  
 0.0003 0.0000
10  997.94 1003.65       69      -21    17  1001.45   0.22   0.35   Pa-234M1001.03  
 0.0000 0.0007
11 1060.94 1067.09       59        6    14  1065.66   0.44   0.65  No close library 
match!
12 1117.36 1123.07      189      139    17  1120.74   0.95   2.14   Bi-214 1120.29  
 0.0004 0.0000
13 1172.46 1178.61       45       11    11  1173.12   4.99   5.16   Co-60  1173.24  
 0.0000 0.0000
14 1235.02 1241.17       95       47    15  1238.70   0.71   1.14   Co-56  1238.28  
 0.0000 0.0000
15 1271.90 1278.49       45       14    11  1273.44   3.13   3.34  No close library 
match!
16 1331.84 1338.42       31        0    11  1334.28   0.29   0.50   Co-60  1332.50  
 0.0000 0.0000
17 1457.63 1463.78      859      825    30  1461.32   1.80   2.48   K-40   1461.00  
 0.0039 0.0001
18 1761.27 1767.85      111      101    11  1765.27   0.85   2.37   Bi-214 1764.49  
 0.0004 0.0000
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S1611422-024A. Real/Live Time = 4524/4500 (s).
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S1611422-024A.Rpt

Detector #4      ACQ 05-Jan-2017 at 20:34:47   RT = 4524.2   LT = 4500.0
            Rad Chem 1
            S1611422-024A
ROI#   RANGE( keV)    GROSS      NET   +/-  CENTROID  FWHM FW(1/5)M LIBRARY ( keV)  
   �Ci    +/-
 1  606.78  611.61      725      575    31   609.51   1.22   1.89   Bi-214  609.31  
 0.0003 0.0000
 2  659.24  664.07       99       -8    17   660.78   0.22   0.35   Cs-137  661.66  
 0.0000 0.0000
 3  724.43  729.70      253      178    20   727.60   1.26   2.06   Bi-212  727.00  
 0.0007 0.0001
 4  765.70  770.97      156       64    18   769.12   0.64   1.58   Bi-214  768.36  
 0.0004 0.0001
 5  824.75  830.01       84      -12    17   826.06   2.63   2.77   Co-60   826.28  
 0.0000 0.0642
 6  844.94  850.21      115       40    16   847.05   0.77   1.78   Co-56   846.77  
 0.0000 0.0000
 7  857.89  863.16      140       77    16   860.83   1.08   2.09   Tl-208  860.56  
 0.0002 0.0000
 8  908.38  913.87      488      432    24   911.38   1.37   2.16   Ac-228  911.20  
 0.0005 0.0000
 9  966.11  971.82      346      238    24   969.10   0.99   2.14   Ac-228  968.97  
 0.0005 0.0000
10  997.94 1003.65       85       35    14  1001.01   0.22   0.35   Pa-234M1001.03  
 0.0014 0.0006
11 1060.94 1067.09       76       28    14  1064.92   0.94   1.16  No close library 
match!
12 1117.36 1123.07      171       90    19  1120.32   0.54   2.08   Bi-214 1120.29  
 0.0002 0.0000
13 1172.46 1178.61       82        0    17  1176.85   0.22   0.35   Co-60  1173.24  
 0.0000 0.0000
14 1235.02 1241.17      127       25    20  1238.32   0.85   1.34   Co-56  1238.28  
 0.0000 0.0000
15 1271.90 1278.49       67      -21    18  1273.44   0.22   0.35  No close library 
match!
16 1331.84 1338.42       42      -10    14  1335.79   0.22   0.35   Co-60  1332.50  
 0.0000 0.0000
17 1457.63 1463.78     1374     1321    39  1461.25   1.76   2.64   K-40   1461.00  
 0.0063 0.0002
18 1761.27 1767.85      125      109    13  1765.60   0.94   2.49   Bi-214 1764.49  
 0.0005 0.0001
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S1611422-025A. Real/Live Time = 4524/4500 (s).
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S1611422-025A.Rpt

Detector #4      ACQ 05-Jan-2017 at 21:51:00   RT = 4524.1   LT = 4500.0
            Rad Chem 1
            S1611422-025A
ROI#   RANGE( keV)    GROSS      NET   +/-  CENTROID  FWHM FW(1/5)M LIBRARY ( keV)  
   �Ci    +/-
 1  606.78  611.61      778      651    31   609.48   1.26   1.81   Bi-214  609.31  
 0.0003 0.0000
 2  659.24  664.07       91       -1    16   662.53   0.22   0.35   Cs-137  661.66  
 0.0000 0.0000
 3  724.43  729.70      224      149    19   727.53   1.36   1.89   Bi-212  727.00  
 0.0006 0.0001
 4  765.70  770.97      132       40    18   768.94   0.55   0.80   Bi-214  768.36  
 0.0002 0.0001
 5  824.75  830.01       70       -9    15   825.40   2.30   2.72   Co-60   826.28  
 0.0000 0.0567
 6  844.94  850.21      105       47    15   847.08   0.60   1.73   Co-56   846.77  
 0.0000 0.0000
 7  857.89  863.16      142       84    16   860.62   0.79   1.99   Tl-208  860.56  
 0.0002 0.0000
 8  908.38  913.87      422      357    23   911.57   1.10   2.18   Ac-228  911.20  
 0.0004 0.0000
 9  966.11  971.82      305      219    22   969.25   1.10   2.29   Ac-228  968.97  
 0.0004 0.0000
10  997.94 1003.65       78       24    14  1000.74   2.37   2.53   Pa-234M1001.03  
 0.0010 0.0006
11 1060.94 1067.09       66       22    13  1063.14   3.02   3.18  No close library 
match!
12 1117.36 1123.07      147       97    16  1120.53   1.48   2.39   Bi-214 1120.29  
 0.0002 0.0000
13 1172.46 1178.61       59        6    14  1174.10   3.09   3.31   Co-60  1173.24  
 0.0000 0.0000
14 1235.02 1241.17      135       48    19  1237.92   0.27   1.85   Bi-214 1238.11  
 0.0003 0.0001
15 1271.90 1278.49       50       -7    15  1275.20   0.22   0.35  No close library 
match!
16 1331.84 1338.42       32      -25    14  Could not properly fit the peak.
17 1457.63 1463.78     1301     1253    37  1461.30   1.77   2.74   K-40   1461.00  
 0.0060 0.0002
18 1761.27 1767.85      122      117    11  1765.41   2.06   3.28   Bi-214 1764.49  
 0.0005 0.0000
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S1611422-026A. Real/Live Time = 4523/4500 (s).
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S1611422-026A.Rpt

Detector #4      ACQ 05-Jan-2017 at 23:07:16   RT = 4523.9   LT = 4500.0
            Rad Chem 1
            S1611422-026A
ROI#   RANGE( keV)    GROSS      NET   +/-  CENTROID  FWHM FW(1/5)M LIBRARY ( keV)  
   �Ci    +/-
 1  606.78  611.61      817      710    31   609.50   1.24   1.87   Bi-214  609.31  
 0.0004 0.0000
 2  659.24  664.07       81       16    14   661.26   0.29   0.72   Cs-137  661.66  
 0.0000 0.0000
 3  724.43  729.70      185      118    18   727.39   1.03   2.36   Bi-212  727.00  
 0.0004 0.0001
 4  765.70  770.97      154       75    18   768.63   1.02   1.39   Bi-214  768.36  
 0.0004 0.0001
 5  824.75  830.01       59        5    13   827.16   2.41   2.55   Co-60   826.28  
 0.0189 0.0491
 6  844.94  850.21      122       34    17   847.12   0.32   1.57   Co-56   846.77  
 0.0000 0.0000
 7  857.89  863.16      131       31    18   860.95   0.32   1.63   Tl-208  860.56  
 0.0001 0.0000
 8  908.38  913.87      409      335    24   911.35   1.39   1.99   Ac-228  911.20  
 0.0004 0.0000
 9  966.11  971.82      269      201    20   969.37   1.37   2.34   Ac-228  968.97  
 0.0004 0.0000
10  997.94 1003.65       71      -10    16  1001.05   0.32   0.52   Pa-234M1001.03  
 0.0000 0.0006
11 1060.94 1067.09       82      -10    18  1063.80   0.22   0.35  No close library 
match!
12 1117.36 1123.07      188      125    18  1120.48   1.27   1.92   Bi-214 1120.29  
 0.0003 0.0000
13 1172.46 1178.61       63      -10    16  1175.31   0.22   0.35   Co-60  1173.24  
 0.0000 0.0000
14 1235.02 1241.17      173       52    22  1238.53   0.96   2.57   Co-56  1238.28  
 0.0000 0.0000
15 1271.90 1278.49       63      -20    18  Could not properly fit the peak.
16 1331.84 1338.42       42       32     8  1335.82   0.31   0.76   Co-60  1332.50  
 0.0000 0.0000
17 1457.63 1463.78     1283     1239    37  1461.27   1.63   2.59   K-40   1461.00  
 0.0059 0.0002
18 1761.27 1767.85      154      138    14  1765.37   0.88   2.27   Bi-214 1764.49  
 0.0006 0.0001
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S1611422-027A. Real/Live Time = 4523/4500 (s).
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S1611422-027A.Rpt

Detector #4      ACQ 06-Jan-2017 at  0:23:30   RT = 4523.0   LT = 4500.0
            Rad Chem 1
            S1611422-027A
ROI#   RANGE( keV)    GROSS      NET   +/-  CENTROID  FWHM FW(1/5)M LIBRARY ( keV)  
   �Ci    +/-
 1  606.78  611.61      580      473    27   609.47   0.92   1.63   Bi-214  609.31  
 0.0002 0.0000
 2  659.24  664.07       88       -4    16   661.11   0.40   0.55   Cs-137  661.66  
 0.0000 0.0000
 3  724.43  729.70      162       83    18   727.58   0.97   2.36   Bi-212  727.00  
 0.0003 0.0001
 4  765.70  770.97      113       25    17   767.68   0.22   0.35   Bi-214  768.36  
 0.0001 0.0001
 5  824.75  830.01       59        9    12   825.84   1.59   1.93   Co-60   826.28  
 0.0340 0.0454
 6  844.94  850.21       92       38    14   846.88   0.80   1.11   Co-56   846.77  
 0.0000 0.0000
 7  857.89  863.16      125       46    17   861.17   0.40   1.68   Tl-208  860.56  
 0.0001 0.0000
 8  908.38  913.87      396      314    24   911.33   1.20   1.92   Ac-228  911.20  
 0.0004 0.0000
 9  966.11  971.82      228      151    20   969.30   1.01   1.95   Ac-228  968.97  
 0.0003 0.0000
10  997.94 1003.65       40       -1    11  1002.11   0.22   0.35   Pa-234M1001.03  
 0.0000 0.0004
11 1060.94 1067.09       64       16    14  1065.59   0.32   0.52  No close library 
match!
12 1117.36 1123.07      185      104    19  1120.54   1.62   1.83   Bi-214 1120.29  
 0.0003 0.0000
13 1172.46 1178.61       62      -25    17  Could not properly fit the peak.
14 1235.02 1241.17      120       72    16  1238.09   1.40   2.04   Bi-214 1238.11  
 0.0005 0.0001
15 1271.90 1278.49       42      -10    14  1274.10   0.22   0.35  No close library 
match!
16 1331.84 1338.42       36       10    10  1336.23   1.76   1.89   Co-60  1332.50  
 0.0000 0.0000
17 1457.63 1463.78     1041     1002    33  1461.22   1.85   2.79   K-40   1461.00  
 0.0048 0.0002
18 1761.27 1767.85       90       90     9  1765.73   1.67   2.79   Bi-214 1764.49  
 0.0004 0.0000
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S1611422-028A. Real/Live Time = 4523/4500 (s).
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S1611422-028A.Rpt

Detector #4      ACQ 06-Jan-2017 at  1:39:56   RT = 4523.9   LT = 4500.0
            Rad Chem 1
            S1611422-028A
ROI#   RANGE( keV)    GROSS      NET   +/-  CENTROID  FWHM FW(1/5)M LIBRARY ( keV)  
   �Ci    +/-
 1  606.78  611.61      621      517    28   609.53   1.22   1.96   Bi-214  609.31  
 0.0003 0.0000
 2  659.24  664.07      112       28    16   661.42   0.25   0.40   Cs-137  661.66  
 0.0000 0.0000
 3  724.43  729.70      227      110    21   727.33   1.29   1.87   Bi-212  727.00  
 0.0004 0.0001
 4  765.70  770.97      115       40    16   768.68   1.17   2.49   Bi-214  768.36  
 0.0002 0.0001
 5  824.75  830.01       74      -14    16   828.26   0.22   0.35   Co-60   826.28  
 0.0000 0.0605
 6  844.94  850.21       90       40    14   846.74   0.52   1.11   Co-56   846.77  
 0.0000 0.0000
 7  857.89  863.16      117       63    15   860.68   0.95   1.46   Tl-208  860.56  
 0.0002 0.0000
 8  908.38  913.87      433      377    23   911.43   1.35   1.92   Ac-228  911.20  
 0.0004 0.0000
 9  966.11  971.82      276      181    22   969.17   0.89   1.89   Ac-228  968.97  
 0.0004 0.0000
10  997.94 1003.65       77       23    14   998.92   3.32   3.55   Pa-234M1001.03  
 0.0009 0.0006
11 1060.94 1067.09       70       -7    17  1062.26   0.22   0.35  No close library 
match!
12 1117.36 1123.07      173       92    19  1120.51   1.83   2.64   Bi-214 1120.29  
 0.0002 0.0000
13 1172.46 1178.61       66        3    15  1174.00   0.22   0.35   Co-60  1173.24  
 0.0000 0.0000
14 1235.02 1241.17      133       31    20  1238.54   0.68   1.25   Co-56  1238.28  
 0.0000 0.0000
15 1271.90 1278.49       54       28    11  1273.00   5.31   5.55  No close library 
match!
16 1331.84 1338.42       40      -32    16  Could not properly fit the peak.
17 1457.63 1463.78     1190     1132    36  1461.32   1.80   2.86   K-40   1461.00  
 0.0054 0.0002
18 1761.27 1767.85      106       80    13  1765.16   1.39   1.82   Bi-214 1764.49  
 0.0003 0.0001
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S1611422-029A. Real/Live Time = 4523/4500 (s).
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S1611422-029A.Rpt

Detector #4      ACQ 06-Jan-2017 at  2:56:26   RT = 4523.9   LT = 4500.0
            Rad Chem 1
            S1611422-029A
ROI#   RANGE( keV)    GROSS      NET   +/-  CENTROID  FWHM FW(1/5)M LIBRARY ( keV)  
   �Ci    +/-
 1  606.78  611.61      608      539    27   609.47   1.15   2.00   Bi-214  609.31  
 0.0003 0.0000
 2  659.24  664.07       87       10    15   661.34   0.39   0.55   Cs-137  661.66  
 0.0000 0.0000
 3  724.43  729.70      185      135    17   727.53   1.40   2.30   Bi-212  727.00  
 0.0005 0.0001
 4  765.70  770.97      117       25    17   767.93   1.13   1.53   Bi-214  768.36  
 0.0001 0.0001
 5  824.75  830.01       70       -5    15   825.62   0.22   0.35   Co-60   826.28  
 0.0000 0.0567
 6  844.94  850.21       97       59    13   847.10   0.75   1.55   Co-56   846.77  
 0.0000 0.0000
 7  857.89  863.16      144       48    18   860.57   1.08   1.24   Tl-208  860.56  
 0.0001 0.0000
 8  908.38  913.87      423      384    22   911.45   1.36   2.40   Ac-228  911.20  
 0.0004 0.0000
 9  966.11  971.82      281      209    21   969.15   1.28   2.02   Ac-228  968.97  
 0.0004 0.0000
10  997.94 1003.65       83       11    16  1001.42   0.29   0.50   Pa-234M1001.03  
 0.0004 0.0006
11 1060.94 1067.09       55        7    13  1065.74   0.29   0.50  No close library 
match!
12 1117.36 1123.07      174      102    18  1120.56   1.02   1.96   Bi-214 1120.29  
 0.0003 0.0000
13 1172.46 1178.61       64        6    15  1173.12   3.79   4.00   Co-60  1173.24  
 0.0000 0.0000
14 1235.02 1241.17      111       24    18  1238.10   1.12   1.26   Bi-214 1238.11  
 0.0002 0.0001
15 1271.90 1278.49       50        9    13  1275.00   0.64   0.78  No close library 
match!
16 1331.84 1338.42       39      -13    14  1334.25   3.51   3.64   Co-60  1332.50  
 0.0000 0.0000
17 1457.63 1463.78     1022      993    33  1461.26   1.75   2.66   K-40   1461.00  
 0.0047 0.0002
18 1761.27 1767.85      116      106    12  1765.29   1.08   1.99   Bi-214 1764.49  
 0.0005 0.0001
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S1611422-030A. Real/Live Time = 4523/4500 (s).
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S1611422-030A.Rpt

Detector #4      ACQ 06-Jan-2017 at  4:12:36   RT = 4523.8   LT = 4500.0
            Rad Chem 1
            S1611422-030A
ROI#   RANGE( keV)    GROSS      NET   +/-  CENTROID  FWHM FW(1/5)M LIBRARY ( keV)  
   �Ci    +/-
 1  606.78  611.61      652      591    27   609.43   1.05   1.96   Bi-214  609.31  
 0.0003 0.0000
 2  659.24  664.07       65       11    12   661.18   0.36   1.70   Cs-137  661.66  
 0.0000 0.0000
 3  724.43  729.70      193      105    19   727.45   0.89   1.74   Bi-212  727.00  
 0.0004 0.0001
 4  765.70  770.97      124        7    19   768.41   0.42   0.63   Bi-214  768.36  
 0.0000 0.0001
 5  824.75  830.01       87        4    16   828.92   0.22   0.35   Co-60   826.28  
 0.0151 0.0605
 6  844.94  850.21       84       17    15   847.76   0.29   1.38   Co-56   846.77  
 0.0000 0.0000
 7  857.89  863.16      104       62    13   861.01   0.60   1.39   Tl-208  860.56  
 0.0001 0.0000
 8  908.38  913.87      380      345    21   911.54   1.25   1.93   Ac-228  911.20  
 0.0004 0.0000
 9  966.11  971.82      243      166    20   969.21   1.28   2.35   Ac-228  968.97  
 0.0003 0.0000
10  997.94 1003.65       65        6    14  1001.53   0.45   0.80   Pa-234M1001.03  
 0.0002 0.0006
11 1060.94 1067.09       51       -7    14  1065.11   0.27   0.48  No close library 
match!
12 1117.36 1123.07      183      124    18  1120.63   0.86   1.82   Bi-214 1120.29  
 0.0003 0.0000
13 1172.46 1178.61       61       -7    15  1174.91   0.32   0.52   Co-60  1173.24  
 0.0000 0.0000
14 1235.02 1241.17      108       50    16  1238.93   0.29   1.99   Co-56  1238.28  
 0.0000 0.0000
15 1271.90 1278.49       47      -10    15  1273.22   3.40   3.60  No close library 
match!
16 1331.84 1338.42       50        3    14  1335.57   1.79   1.98   Co-60  1332.50  
 0.0000 0.0000
17 1457.63 1463.78     1103     1050    35  1461.21   1.81   2.64   K-40   1461.00  
 0.0050 0.0002
18 1761.27 1767.85      124      108    13  1765.67   0.41   2.55   Bi-214 1764.49  
 0.0005 0.0001
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S1611422-031A. Real/Live Time = 4524/4500 (s).
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S1611422-031A.Rpt

Detector #4      ACQ 06-Jan-2017 at  5:29:02   RT = 4524.3   LT = 4500.0
            Rad Chem 1
            S1611422-031A
ROI#   RANGE( keV)    GROSS      NET   +/-  CENTROID  FWHM FW(1/5)M LIBRARY ( keV)  
   �Ci    +/-
 1  606.78  611.61      676      546    30   609.43   1.39   1.81   Bi-214  609.31  
 0.0003 0.0000
 2  659.24  664.07      221      144    19   661.89   1.32   2.21   Cs-137  661.66  
 0.0000 0.0000
 3  724.43  729.70      226      151    19   727.26   1.48   2.45   Bi-212  727.00  
 0.0006 0.0001
 4  765.70  770.97      128       24    18   768.72   0.75   1.47   Bi-214  768.36  
 0.0001 0.0001
 5  824.75  830.01       78       11    14   825.40   0.25   0.40   Co-60   826.28  
 0.0416 0.0529
 6  844.94  850.21      112       37    16   846.71   1.10   1.36   Co-56   846.77  
 0.0000 0.0000
 7  857.89  863.16      118       64    15   860.56   0.76   1.68   Tl-208  860.56  
 0.0002 0.0000
 8  908.38  913.87      410      349    23   911.38   1.52   2.23   Ac-228  911.20  
 0.0004 0.0000
 9  966.11  971.82      249      177    20   969.05   1.45   2.24   Ac-228  968.97  
 0.0004 0.0000
10  997.94 1003.65       75       34    13   999.67   0.27   0.56   Pa-234M1001.03  
 0.0014 0.0005
11 1060.94 1067.09       67       23    13  1062.70   0.24   0.38  No close library 
match!
12 1117.36 1123.07      201      129    19  1120.66   0.84   2.00   Bi-214 1120.29  
 0.0003 0.0000
13 1172.46 1178.61       82      -15    18  1177.51   0.63   0.78   Co-60  1173.24  
 0.0000 0.0000
14 1235.02 1241.17      126       53    18  1237.94   0.68   1.71   Bi-214 1238.11  
 0.0004 0.0001
15 1271.90 1278.49       73       -5    17  1275.89   0.32   0.65  No close library 
match!
16 1331.84 1338.42       36       -5    12  1332.50   1.10   1.23   Co-60  1332.50  
 0.0000 0.0000
17 1457.63 1463.78     1269     1225    37  1461.21   1.67   2.68   K-40   1461.00  
 0.0059 0.0002
18 1761.27 1767.85       95       79    12  1765.49   1.69   2.35   Bi-214 1764.49  
 0.0003 0.0001
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S1611422-032A. Real/Live Time = 4525/4500 (s).
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S1611422-032A.Rpt

Detector #4      ACQ 06-Jan-2017 at  6:45:40   RT = 4525.6   LT = 4500.0
            Rad Chem 1
            S1611422-032A
ROI#   RANGE( keV)    GROSS      NET   +/-  CENTROID  FWHM FW(1/5)M LIBRARY ( keV)  
   �Ci    +/-
 1  606.78  611.61      646      585    27   609.42   1.20   1.75   Bi-214  609.31  
 0.0003 0.0000
 2  659.24  664.07      266      178    20   661.74   1.44   2.06   Cs-137  661.66  
 0.0001 0.0000
 3  724.43  729.70      177      123    17   727.52   1.26   1.83   Bi-212  727.00  
 0.0005 0.0001
 4  765.70  770.97      142       13    20   768.44   0.37   0.54   Bi-214  768.36  
 0.0001 0.0001
 5  824.75  830.01       79       25    14   825.73   1.96   2.10   Co-60   826.28  
 0.0945 0.0529
 6  844.94  850.21      107       11    17   846.92   0.44   1.28   Co-56   846.77  
 0.0000 0.0000
 7  857.89  863.16      122       64    15   860.74   0.79   1.40   Tl-208  860.56  
 0.0002 0.0000
 8  908.38  913.87      396      327    23   911.47   1.20   2.12   Ac-228  911.20  
 0.0004 0.0000
 9  966.11  971.82      247      184    20   969.10   1.61   2.28   Ac-228  968.97  
 0.0004 0.0000
10  997.94 1003.65       70        7    15  1001.26   0.29   0.50   Pa-234M1001.03  
 0.0003 0.0006
11 1060.94 1067.09       81       -6    18  1065.74   0.29   0.50  No close library 
match!
12 1117.36 1123.07      186      123    18  1120.49   1.12   2.26   Bi-214 1120.29  
 0.0003 0.0000
13 1172.46 1178.61       71      -16    17  1175.75   0.22   0.35   Co-60  1173.24  
 0.0000 0.0000
14 1235.02 1241.17      103       50    15  1238.72   0.26   1.39   Co-56  1238.28  
 0.0000 0.0000
15 1271.90 1278.49       49       -3    14  1273.66   3.73   3.86  No close library 
match!
16 1331.84 1338.42       50       -2    14  1333.37   0.22   0.35   Co-60  1332.50  
 0.0000 0.0000
17 1457.63 1463.78     1298     1225    38  1461.20   1.83   2.80   K-40   1461.00  
 0.0059 0.0002
18 1761.27 1767.85      104       88    12  1765.35   1.47   3.25   Bi-214 1764.49  
 0.0004 0.0001
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S1611422-033A. Real/Live Time = 4530/4500 (s).
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S1611422-033A.Rpt

Detector #4      ACQ 06-Jan-2017 at  8:02:07   RT = 4530.1   LT = 4500.0
            Rad Chem 1
            S1611422-033A
ROI#   RANGE( keV)    GROSS      NET   +/-  CENTROID  FWHM FW(1/5)M LIBRARY ( keV)  
   �Ci    +/-
 1  606.78  611.61      748      667    29   609.47   1.24   1.78   Bi-214  609.31  
 0.0003 0.0000
 2  659.24  664.07      209       98    20   661.64   1.04   1.77   Cs-137  661.66  
 0.0000 0.0000
 3  724.43  729.70      210      127    19   727.60   1.50   2.08   Bi-212  727.00  
 0.0005 0.0001
 4  765.70  770.97      148       60    18   768.44   1.08   1.68   Bi-214  768.36  
 0.0003 0.0001
 5  824.75  830.01       63       13    13   827.96   0.51   0.74   Co-60   826.28  
 0.0491 0.0491
 6  844.94  850.21      109       38    16   847.53   0.30   0.53   Co-56   846.77  
 0.0000 0.0000
 7  857.89  863.16      119       56    15   860.79   0.30   0.75   Tl-208  860.56  
 0.0001 0.0000
 8  908.38  913.87      372      320    22   911.43   1.47   2.10   Ac-228  911.20  
 0.0004 0.0000
 9  966.11  971.82      266      194    21   969.07   1.30   2.25   Ac-228  968.97  
 0.0004 0.0000
10  997.94 1003.65       65       29    12  1000.79   0.80   1.69   Pa-234M1001.03  
 0.0012 0.0005
11 1060.94 1067.09       64      -18    17  1063.14   0.22   0.35  No close library 
match!
12 1117.36 1123.07      210      151    18  1120.38   0.46   1.56   Bi-214 1120.29  
 0.0004 0.0000
13 1172.46 1178.61       88        1    18  1173.12   0.22   0.35   Co-60  1173.24  
 0.0000 0.0000
14 1235.02 1241.17      137       74    17  1238.26   1.01   2.50   Co-56  1238.28  
 0.0000 0.0000
15 1271.90 1278.49       56       20    13  1274.68   0.48   0.72  No close library 
match!
16 1331.84 1338.42       38       -9    13  1335.57   0.22   0.35   Co-60  1332.50  
 0.0000 0.0000
17 1457.63 1463.78     1173     1110    36  1461.18   1.70   2.58   K-40   1461.00  
 0.0053 0.0002
18 1761.27 1767.85      124      119    11  1765.21   1.47   2.03   Bi-214 1764.49  
 0.0005 0.0000
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S1611422-034A. Real/Live Time = 4530/4500 (s).
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S1611422-034A.Rpt

Detector #4      ACQ 06-Jan-2017 at  9:18:32   RT = 4530.7   LT = 4500.0
            Rad Chem 1
            S1611422-034A
ROI#   RANGE( keV)    GROSS      NET   +/-  CENTROID  FWHM FW(1/5)M LIBRARY ( keV)  
   �Ci    +/-
 1  606.78  611.61      573      454    28   609.44   1.15   1.72   Bi-214  609.31  
 0.0002 0.0000
 2  659.24  664.07       92        8    15   661.88   0.22   0.35   Cs-137  661.66  
 0.0000 0.0000
 3  724.43  729.70      194       94    20   727.55   1.17   1.58   Bi-212  727.00  
 0.0003 0.0001
 4  765.70  770.97      122       64    15   768.63   0.64   2.51   Bi-214  768.36  
 0.0004 0.0001
 5  824.75  830.01       76       -7    16   825.84   1.32   1.45   Co-60   826.28  
 0.0000 0.0605
 6  844.94  850.21      107       32    16   846.86   0.80   1.09   Co-56   846.77  
 0.0000 0.0000
 7  857.89  863.16      114       51    15   861.00   0.52   1.24   Tl-208  860.56  
 0.0001 0.0000
 8  908.38  913.87      376      315    22   911.36   1.47   2.40   Ac-228  911.20  
 0.0004 0.0000
 9  966.11  971.82      255      187    20   969.28   1.42   2.02   Ac-228  968.97  
 0.0004 0.0000
10  997.94 1003.65       65      -16    16  1001.45   1.54   1.67   Pa-234M1001.03  
 0.0000 0.0006
11 1060.94 1067.09       72       28    13  1062.08   3.32   3.51  No close library 
match!
12 1117.36 1123.07      151      106    16  1120.34   1.43   1.85   Bi-214 1120.29  
 0.0003 0.0000
13 1172.46 1178.61       60      -13    16  1173.12   0.22   0.35   Co-60  1173.24  
 0.0000 0.0000
14 1235.02 1241.17      119       46    18  1238.16   0.30   0.73   Bi-214 1238.11  
 0.0003 0.0001
15 1271.90 1278.49       60        3    15  1275.20   0.26   0.75  No close library 
match!
16 1331.84 1338.42       38       22     9  1334.91   0.22   0.35   Co-60  1332.50  
 0.0000 0.0000
17 1457.63 1463.78     1141     1097    35  1461.14   1.75   2.60   K-40   1461.00  
 0.0052 0.0002
18 1761.27 1767.85      115       94    13  1765.33   0.96   2.18   Bi-214 1764.49  
 0.0004 0.0001
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S1611422-035A. Real/Live Time = 4528/4500 (s).
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S1611422-035A.Rpt

Detector #4      ACQ 06-Jan-2017 at 10:34:58   RT = 4528.9   LT = 4500.0
            Rad Chem 1
            S1611422-035A
ROI#   RANGE( keV)    GROSS      NET   +/-  CENTROID  FWHM FW(1/5)M LIBRARY ( keV)  
   �Ci    +/-
 1  606.78  611.61      451      374    24   609.38   0.95   1.81   Bi-214  609.31  
 0.0002 0.0000
 2  659.24  664.07      179      141    15   661.81   1.14   2.16   Cs-137  661.66  
 0.0000 0.0000
 3  724.43  729.70      117       38    16   727.25   0.26   0.97   Bi-212  727.00  
 0.0001 0.0001
 4  765.70  770.97       96       50    13   768.83   0.73   1.13   Bi-214  768.36  
 0.0003 0.0001
 5  824.75  830.01       46       13    10   826.06   0.22   0.35   Co-60   826.28  
 0.0491 0.0378
 6  844.94  850.21      103       36    15   847.15   0.40   2.11   Co-56   846.77  
 0.0000 0.0000
 7  857.89  863.16      102       52    14   860.15   1.23   2.72   Tl-208  860.56  
 0.0001 0.0000
 8  908.38  913.87      254      185    20   911.40   1.22   1.96   Ac-228  911.20  
 0.0002 0.0000
 9  966.11  971.82      169      106    18   969.21   1.29   2.06   Ac-228  968.97  
 0.0002 0.0000
10  997.94 1003.65       60       24    12  1000.57   0.65   0.79   Pa-234M1001.03  
 0.0010 0.0005
11 1060.94 1067.09       56       12    13  1061.82   3.51   3.64  No close library 
match!
12 1117.36 1123.07      129       79    15  1120.40   0.76   1.63   Bi-214 1120.29  
 0.0002 0.0000
13 1172.46 1178.61       60       -3    15  1173.34   0.22   0.35   Co-60  1173.24  
 0.0000 0.0000
14 1235.02 1241.17      108       40    17  1238.21   0.89   1.81   Co-56  1238.28  
 0.0000 0.0000
15 1271.90 1278.49       43       12    11  1272.56   0.22   0.35  No close library 
match!
16 1331.84 1338.42       24       -2    10  1334.03   1.87   2.06   Co-60  1332.50  
 0.0000 0.0000
17 1457.63 1463.78      893      845    32  1461.10   1.57   2.56   K-40   1461.00  
 0.0040 0.0002
18 1761.27 1767.85       84       84     9  1764.97   1.71   3.14   Bi-214 1764.49  
 0.0004 0.0000
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S1611422-036A. Real/Live Time = 4530/4500 (s).
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S1611422-036A.Rpt

Detector #4      ACQ 06-Jan-2017 at 11:51:24   RT = 4530.8   LT = 4500.0
            Rad Chem 1
            S1611422-036A
ROI#   RANGE( keV)    GROSS      NET   +/-  CENTROID  FWHM FW(1/5)M LIBRARY ( keV)  
   �Ci    +/-
 1  606.78  611.61     1012      882    35   609.43   1.28   1.82   Bi-214  609.31  
 0.0005 0.0000
 2  659.24  664.07      141       45    17   661.47   0.81   1.53   Cs-137  661.66  
 0.0000 0.0000
 3  724.43  729.70      194      106    19   727.18   0.56   1.46   Bi-212  727.00  
 0.0004 0.0001
 4  765.70  770.97      183       70    20   768.61   0.89   1.78   Bi-214  768.36  
 0.0004 0.0001
 5  824.75  830.01       68      -40    17  Could not properly fit the peak.
 6  844.94  850.21      115       36    16   846.85   1.09   1.32   Co-56   846.77  
 0.0000 0.0000
 7  857.89  863.16      129       46    17   860.52   0.74   1.82   Tl-208  860.56  
 0.0001 0.0000
 8  908.38  913.87      397      336    23   911.39   1.28   2.12   Ac-228  911.20  
 0.0004 0.0000
 9  966.11  971.82      274      166    23   969.18   1.46   1.91   Ac-228  968.97  
 0.0003 0.0000
10  997.94 1003.65       71       21    13  1001.12   0.43   1.38   Pa-234M1001.03  
 0.0009 0.0005
11 1060.94 1067.09       81        4    17  1064.45   0.22   0.35  No close library 
match!
12 1117.36 1123.07      243      207    18  1120.57   1.67   2.06   Bi-214 1120.29  
 0.0005 0.0000
13 1172.46 1178.61       74        6    16  1176.63   0.26   0.44   Co-60  1173.24  
 0.0000 0.0000
14 1235.02 1241.17      154       57    20  1238.28   0.25   0.49   Co-56  1238.28  
 0.0000 0.0000
15 1271.90 1278.49       55        3    14  1272.56   3.95   4.08  No close library 
match!
16 1331.84 1338.42       36       -5    12  1334.91   0.27   0.48   Co-60  1332.50  
 0.0000 0.0000
17 1457.63 1463.78     1181     1075    38  1461.18   1.82   2.70   K-40   1461.00  
 0.0051 0.0002
18 1761.27 1767.85      171      155    14  1765.06   1.05   2.30   Bi-214 1764.49  
 0.0007 0.0001

Page 1

 
Page 313 of 513

 
S1611422002 



 100  200  300  400  500  600  700  800  900  1000  1100  1200  1300  1400  1500  1600  1700 
1.0e0

1.0e1

1.0e2

1.0e3

1.0e4

1.0e5

Th
-2

28
 Th

-2
34

 

R
a-

22
6 

P
b-

21
2 

P
b-

21
4 

P
b-

21
2 

A
c-

22
8 

P
b-

21
4 

C
o-

56
  

Tl
-2

08
 

B
i-2

14
 

B
i-2

12
 

B
i-2

14
 C

o-
56

  Tl
-2

08
 

A
c-

22
8 

A
c-

22
8 

C
o-

56
  

B
i-2

14
 

B
i-2

14
 

C
o-

56
  

C
o-

56
  

K
-4

0 
  

B
i-2

12
 

Energy (keV)

C
ou

nt
s

S1611422-037A. Real/Live Time = 4528/4500 (s).
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S1611422-037A.Rpt

Detector #4      ACQ 06-Jan-2017 at 13:07:57   RT = 4528.6   LT = 4500.0
            Rad Chem 1
            S1611422-037A
ROI#   RANGE( keV)    GROSS      NET   +/-  CENTROID  FWHM FW(1/5)M LIBRARY ( keV)  
   �Ci    +/-
 1  606.78  611.61      506      399    26   609.46   1.28   1.86   Bi-214  609.31  
 0.0002 0.0000
 2  659.24  664.07       68      -13    14   661.00   0.22   0.35   Cs-137  661.66  
 0.0000 0.0000
 3  724.43  729.70      147      105    15   727.16   1.05   1.70   Bi-212  727.00  
 0.0004 0.0001
 4  765.70  770.97       97       34    15   768.55   0.24   0.39   Bi-214  768.36  
 0.0002 0.0001
 5  824.75  830.01       65      -23    15   826.28   0.22   0.35   Co-60   826.28  
 0.0000 0.0567
 6  844.94  850.21      114       51    15   847.04   0.50   1.43   Co-56   846.77  
 0.0000 0.0000
 7  857.89  863.16      103       20    16   860.57   0.34   0.98   Tl-208  860.56  
 0.0000 0.0000
 8  908.38  913.87      373      321    22   911.38   1.90   2.29   Ac-228  911.20  
 0.0004 0.0000
 9  966.11  971.82      250      200    19   969.08   1.41   2.19   Ac-228  968.97  
 0.0004 0.0000
10  997.94 1003.65       65        2    14  1002.55   0.33   1.05   Pa-234M1001.03  
 0.0001 0.0006
11 1060.94 1067.09       46      -17    14  1065.33   0.44   0.70  No close library 
match!
12 1117.36 1123.07      137       83    16  1120.61   1.60   2.52   Bi-214 1120.29  
 0.0002 0.0000
13 1172.46 1178.61       57       23    12  1173.79   3.70   4.55   Co-60  1173.24  
 0.0000 0.0000
14 1235.02 1241.17      117       35    18  1238.04   1.72   1.87   Bi-214 1238.11  
 0.0003 0.0001
15 1271.90 1278.49       41       -6    13  1273.44   0.22   0.35  No close library 
match!
16 1331.84 1338.42       40       -7    13  1334.47   0.22   0.35   Co-60  1332.50  
 0.0000 0.0000
17 1457.63 1463.78     1174     1140    35  1461.19   1.98   2.72   K-40   1461.00  
 0.0054 0.0002
18 1761.27 1767.85       85       69    11  1765.01   0.79   2.14   Bi-214 1764.49  
 0.0003 0.0000
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S1611422-038A. Real/Live Time = 4530/4500 (s).
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S1611422-038A.Rpt

Detector #4      ACQ 06-Jan-2017 at 14:24:10   RT = 4530.4   LT = 4500.0
            Rad Chem 1
            S1611422-038A
ROI#   RANGE( keV)    GROSS      NET   +/-  CENTROID  FWHM FW(1/5)M LIBRARY ( keV)  
   �Ci    +/-
 1  606.78  611.61      744      625    31   609.43   1.25   2.00   Bi-214  609.31  
 0.0003 0.0000
 2  659.24  664.07      100        0    16   662.10   0.22   0.35   Cs-137  661.66  
 0.0000 0.0000
 3  724.43  729.70      223      115    21   727.42   1.15   2.14   Bi-212  727.00  
 0.0004 0.0001
 4  765.70  770.97      147       39    19   768.84   0.53   1.52   Bi-214  768.36  
 0.0002 0.0001
 5  824.75  830.01       69      -19    16   825.62   0.22   0.35   Co-60   826.28  
 0.0000 0.0605
 6  844.94  850.21      128       36    18   846.93   0.40   1.65   Co-56   846.77  
 0.0000 0.0000
 7  857.89  863.16      129       83    15   860.82   1.58   2.13   Tl-208  860.56  
 0.0002 0.0000
 8  908.38  913.87      495      421    25   911.44   1.66   2.20   Ac-228  911.20  
 0.0005 0.0000
 9  966.11  971.82      337      238    24   969.23   1.27   1.82   Ac-228  968.97  
 0.0005 0.0000
10  997.94 1003.65       87       51    13  1000.12   0.32   2.69   Pa-234M1001.03  
 0.0021 0.0005
11 1060.94 1067.09       69       11    15  1062.26   0.26   0.44  No close library 
match!
12 1117.36 1123.07      176       99    19  1120.23   1.17   2.38   Bi-214 1120.29  
 0.0003 0.0000
13 1172.46 1178.61       89       21    16  1173.78   0.25   0.83   Co-60  1173.24  
 0.0000 0.0000
14 1235.02 1241.17      145       48    20  1238.13   2.17   2.46   Bi-214 1238.11  
 0.0003 0.0001
15 1271.90 1278.49       68      -46    20  Could not properly fit the peak.
16 1331.84 1338.42       46       -1    13  1336.67   0.22   0.35   Co-60  1332.50  
 0.0000 0.0000
17 1457.63 1463.78     1352     1289    39  1461.21   1.82   2.68   K-40   1461.00  
 0.0062 0.0002
18 1761.27 1767.85      115      105    12  1765.08   1.26   2.56   Bi-214 1764.49  
 0.0005 0.0001
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S1611422-039A. Real/Live Time = 4528/4500 (s).
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S1611422-039A.Rpt

Detector #4      ACQ 06-Jan-2017 at 15:40:44   RT = 4528.8   LT = 4500.0
            Rad Chem 1
            S1611422-039A
ROI#   RANGE( keV)    GROSS      NET   +/-  CENTROID  FWHM FW(1/5)M LIBRARY ( keV)  
   �Ci    +/-
 1  606.78  611.61      622      538    27   609.45   1.18   1.81   Bi-214  609.31  
 0.0003 0.0000
 2  659.24  664.07      258      154    21   661.95   0.52   2.09   Cs-137  661.66  
 0.0000 0.0000
 3  724.43  729.70      159       80    18   727.34   1.01   1.80   Bi-212  727.00  
 0.0003 0.0001
 4  765.70  770.97      123        2    19   768.75   0.32   0.86   Bi-214  768.36  
 0.0000 0.0001
 5  824.75  830.01       62       -1    14   826.47   0.32   0.74   Co-60   826.28  
 0.0000 0.0529
 6  844.94  850.21      102       52    14   846.70   0.73   2.82   Co-56   846.77  
 0.0000 0.0000
 7  857.89  863.16      125       75    15   860.74   1.09   2.04   Tl-208  860.56  
 0.0002 0.0000
 8  908.38  913.87      390      325    23   911.40   1.42   2.12   Ac-228  911.20  
 0.0004 0.0000
 9  966.11  971.82      255      169    21   969.12   1.48   2.03   Ac-228  968.97  
 0.0003 0.0000
10  997.94 1003.65       72       22    13  1001.35   0.42   0.64   Pa-234M1001.03  
 0.0009 0.0005
11 1060.94 1067.09       72       -5    17  1061.82   3.73   3.86  No close library 
match!
12 1117.36 1123.07      182      119    18  1120.63   1.32   2.24   Bi-214 1120.29  
 0.0003 0.0000
13 1172.46 1178.61       66      -36    18  1175.31   0.22   0.35   Co-60  1173.24  
 0.0000 0.0000
14 1235.02 1241.17      110       42    17  1238.29   0.37   0.87   Co-56  1238.28  
 0.0000 0.0000
15 1271.90 1278.49       48       -4    14  1277.39   0.27   0.48  No close library 
match!
16 1331.84 1338.42       35        4    11  1332.71   0.22   0.35   Co-60  1332.50  
 0.0000 0.0000
17 1457.63 1463.78     1103     1059    35  1461.15   1.78   2.73   K-40   1461.00  
 0.0051 0.0002
18 1761.27 1767.85       91       86    10  1765.04   1.83   2.77   Bi-214 1764.49  
 0.0004 0.0000
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S1611422-040A. Real/Live Time = 4525/4500 (s).
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S1611422-040A.Rpt

Detector #4      ACQ 06-Jan-2017 at 16:57:45   RT = 4525.9   LT = 4500.0
            Rad Chem 1
            S1611422-040A
ROI#   RANGE( keV)    GROSS      NET   +/-  CENTROID  FWHM FW(1/5)M LIBRARY ( keV)  
   �Ci    +/-
 1  606.78  611.61      698      629    28   609.43   1.18   1.85   Bi-214  609.31  
 0.0003 0.0000
 2  659.24  664.07      120       78    14   662.09   0.74   1.95   Cs-137  661.66  
 0.0000 0.0000
 3  724.43  729.70      174      107    17   727.37   1.07   1.72   Bi-212  727.00  
 0.0004 0.0001
 4  765.70  770.97      127       89    14   768.06   0.53   2.28   Bi-214  768.36  
 0.0005 0.0001
 5  824.75  830.01       63       -4    14   825.62   3.07   3.20   Co-60   826.28  
 0.0000 0.0529
 6  844.94  850.21      100       42    15   846.93   0.28   1.00   Co-56   846.77  
 0.0000 0.0000
 7  857.89  863.16      106       56    14   860.83   1.51   2.14   Tl-208  860.56  
 0.0001 0.0000
 8  908.38  913.87      318      270    20   911.43   1.66   2.14   Ac-228  911.20  
 0.0003 0.0000
 9  966.11  971.82      216      148    19   969.20   0.94   1.94   Ac-228  968.97  
 0.0003 0.0000
10  997.94 1003.65       78        6    16  1001.67   0.26   0.44   Pa-234M1001.03  
 0.0002 0.0006
11 1060.94 1067.09       63       34    12  1064.07   1.64   1.84  No close library 
match!
12 1117.36 1123.07      150      100    16  1120.32   0.56   1.67   Bi-214 1120.29  
 0.0003 0.0000
13 1172.46 1178.61       72       -5    17  1173.78   3.84   4.26   Co-60  1173.24  
 0.0000 0.0000
14 1235.02 1241.17      118       94    13  1238.75   0.90   1.24   Co-56  1238.28  
 0.0001 0.0000
15 1271.90 1278.49       42       16    11  1273.88   3.95   4.08  No close library 
match!
16 1331.84 1338.42       40        4    12  1335.35   0.27   0.70   Co-60  1332.50  
 0.0000 0.0000
17 1457.63 1463.78      790      775    28  1461.19   1.66   2.78   K-40   1461.00  
 0.0037 0.0001
18 1761.27 1767.85      122      112    12  1764.60   1.59   2.94   Bi-214 1764.49  
 0.0005 0.0001
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S1611422-040AD. Real/Live Time = 4529/4500 (s).
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S1611422-040AD.Rpt

Detector #4      ACQ 06-Jan-2017 at 18:14:09   RT = 4529.5   LT = 4500.0
            Rad Chem 1
            S1611422-040AD
ROI#   RANGE( keV)    GROSS      NET   +/-  CENTROID  FWHM FW(1/5)M LIBRARY ( keV)  
   �Ci    +/-
 1  606.78  611.61      661      577    28   609.47   1.19   1.87   Bi-214  609.31  
 0.0003 0.0000
 2  659.24  664.07      145       72    16   661.49   1.83   2.31   Cs-137  661.66  
 0.0000 0.0000
 3  724.43  729.70      167       88    18   727.52   0.86   1.76   Bi-212  727.00  
 0.0003 0.0001
 4  765.70  770.97      112       74    13   768.58   0.79   1.71   Bi-214  768.36  
 0.0004 0.0001
 5  824.75  830.01       64       14    13   826.83   0.43   1.20   Co-60   826.28  
 0.0529 0.0491
 6  844.94  850.21       89       26    14   846.99   1.33   1.65   Co-56   846.77  
 0.0000 0.0000
 7  857.89  863.16       97       55    13   860.78   1.09   2.19   Tl-208  860.56  
 0.0001 0.0000
 8  908.38  913.87      326      278    20   911.36   1.49   1.97   Ac-228  911.20  
 0.0003 0.0000
 9  966.11  971.82      206      134    19   968.90   1.03   2.23   Ac-228  968.97  
 0.0003 0.0000
10  997.94 1003.65       55       14    12  1001.45   0.24   0.38   Pa-234M1001.03  
 0.0006 0.0005
11 1060.94 1067.09       55      -13    15  Could not properly fit the peak.
12 1117.36 1123.07      175      116    17  1120.50   1.37   1.64   Bi-214 1120.29  
 0.0003 0.0000
13 1172.46 1178.61       36        7    10  1176.63   0.22   0.35   Co-60  1173.24  
 0.0000 0.0000
14 1235.02 1241.17      107       54    16  1238.02   0.42   1.96   Bi-214 1238.11  
 0.0004 0.0001
15 1271.90 1278.49       47      -20    16  1275.20   1.98   2.11  No close library 
match!
16 1331.84 1338.42       30       -1    11  1336.23   0.22   0.35   Co-60  1332.50  
 0.0000 0.0000
17 1457.63 1463.78      783      739    30  1461.16   1.65   2.71   K-40   1461.00  
 0.0035 0.0001
18 1761.27 1767.85      120      120    10  1765.16   1.75   2.73   Bi-214 1764.49  
 0.0005 0.0000
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S1611422-041A. Real/Live Time = 4532/4500 (s).
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S1611422-041A.Rpt

Detector #4      ACQ 07-Jan-2017 at 15:30:18   RT = 4532.3   LT = 4500.0
            Rad Chem 1
            S1611422-041A
ROI#   RANGE( keV)    GROSS      NET   +/-  CENTROID  FWHM FW(1/5)M LIBRARY ( keV)  
   �Ci    +/-
 1  606.78  611.61     1060      945    35   609.55   1.30   1.87   Bi-214  609.31  
 0.0005 0.0000
 2  659.24  664.07       94        6    15   660.56   3.07   3.20   Cs-137  661.66  
 0.0000 0.0000
 3  724.43  729.70      184       80    20   727.32   1.29   2.13   Bi-212  727.00  
 0.0003 0.0001
 4  765.70  770.97      193       85    20   768.56   0.86   1.63   Bi-214  768.36  
 0.0005 0.0001
 5  824.75  830.01       76      -28    17   826.28   0.22   0.35   Co-60   826.28  
 0.0000 0.0642
 6  844.94  850.21      123       40    17   846.49   0.40   1.60   Co-56   846.77  
 0.0000 0.0000
 7  857.89  863.16      100       58    13   860.92   0.32   1.18   Tl-208  860.56  
 0.0001 0.0000
 8  908.38  913.87      319      267    20   911.52   1.15   2.10   Ac-228  911.20  
 0.0003 0.0000
 9  966.11  971.82      223      160    19   969.27   1.38   1.81   Ac-228  968.97  
 0.0003 0.0000
10  997.94 1003.65       80       30    14   998.82   2.44   2.59   Pa-234M1001.03  
 0.0012 0.0006
11 1060.94 1067.09       79       16    16  1066.17   0.32   1.31  No close library 
match!
12 1117.36 1123.07      273      192    21  1120.73   1.28   2.15   Bi-214 1120.29  
 0.0005 0.0001
13 1172.46 1178.61       60       -8    15  1174.65   0.22   0.35   Co-60  1173.24  
 0.0000 0.0000
14 1235.02 1241.17      146       54    20  1238.65   1.01   1.32   Co-56  1238.28  
 0.0000 0.0000
15 1271.90 1278.49       42      -10    14  1272.78   0.26   0.75  No close library 
match!
16 1331.84 1338.42       44        8    12  1332.50   4.72   4.92   Co-60  1332.50  
 0.0000 0.0000
17 1457.63 1463.78      885      832    32  1461.53   1.61   2.29   K-40   1461.00  
 0.0040 0.0002
18 1761.27 1767.85      197      187    15  1765.47   1.90   2.93   Bi-214 1764.49  
 0.0008 0.0001
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S1611422-042A. Real/Live Time = 4529/4500 (s).
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S1611422-042A.Rpt

Detector #4      ACQ 07-Jan-2017 at 16:46:49   RT = 4529.7   LT = 4500.0
            Rad Chem 1
            S1611422-042A
ROI#   RANGE( keV)    GROSS      NET   +/-  CENTROID  FWHM FW(1/5)M LIBRARY ( keV)  
   �Ci    +/-
 1  606.78  611.61      735      616    30   609.60   1.31   1.93   Bi-214  609.31  
 0.0003 0.0000
 2  659.24  664.07       89        5    15   659.90   1.32   1.45   Cs-137  661.66  
 0.0000 0.0000
 3  724.43  729.70      241      141    21   727.41   1.58   1.85   Bi-212  727.00  
 0.0005 0.0001
 4  765.70  770.97      145       32    19   768.87   0.69   1.27   Bi-214  768.36  
 0.0002 0.0001
 5  824.75  830.01       94       15    16   826.25   3.17   3.63   Co-60   826.28  
 0.0567 0.0605
 6  844.94  850.21      112       33    16   846.81   1.41   1.65   Co-56   846.77  
 0.0000 0.0000
 7  857.89  863.16      138       55    17   861.11   0.53   2.20   Tl-208  860.56  
 0.0001 0.0000
 8  908.38  913.87      468      403    24   911.73   1.77   2.14   Ac-228  911.20  
 0.0005 0.0000
 9  966.11  971.82      346      256    23   969.36   1.45   2.09   Ac-228  968.97  
 0.0005 0.0000
10  997.94 1003.65       80      -10    17  1001.67   0.26   0.44   Pa-234M1001.03  
 0.0000 0.0007
11 1060.94 1067.09       90      -12    19  1061.60   0.26   0.44  No close library 
match!
12 1117.36 1123.07      178       88    20  1120.77   0.48   0.88   Bi-214 1120.29  
 0.0002 0.0001
13 1172.46 1178.61       77      -10    17  1173.88   1.99   2.11   Co-60  1173.24  
 0.0000 0.0000
14 1235.02 1241.17      128       41    19  1238.65   1.05   1.73   Co-56  1238.28  
 0.0000 0.0000
15 1271.90 1278.49       56        9    14  1277.17   0.27   0.99  No close library 
match!
16 1331.84 1338.42       40       14    11  1333.81   0.22   0.35   Co-60  1332.50  
 0.0000 0.0000
17 1457.63 1463.78     1321     1248    39  1461.47   1.77   2.69   K-40   1461.00  
 0.0060 0.0002
18 1761.27 1767.85      118       92    14  1765.85   0.75   2.29   Bi-214 1764.49  
 0.0004 0.0001
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S1611422-043A. Real/Live Time = 4528/4500 (s).
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S1611422-043A.Rpt

Detector #4      ACQ 07-Jan-2017 at 18:03:06   RT = 4528.6   LT = 4500.0
            Rad Chem 1
            S1611422-043A
ROI#   RANGE( keV)    GROSS      NET   +/-  CENTROID  FWHM FW(1/5)M LIBRARY ( keV)  
   �Ci    +/-
 1  606.78  611.61      519      408    26   609.48   1.07   1.91   Bi-214  609.31  
 0.0002 0.0000
 2  659.24  664.07       79       14    14   661.88   1.43   1.76   Cs-137  661.66  
 0.0000 0.0000
 3  724.43  729.70      191       95    19   727.67   0.71   1.63   Bi-212  727.00  
 0.0004 0.0001
 4  765.70  770.97      120       32    17   767.27   1.45   2.01   Bi-214  768.36  
 0.0002 0.0001
 5  824.75  830.01       91      -17    18   826.06   0.33   0.53   Co-60   826.28  
 0.0000 0.0680
 6  844.94  850.21      105       34    16   846.85   0.98   1.52   Co-56   846.77  
 0.0000 0.0000
 7  857.89  863.16      103       40    15   860.96   0.82   1.83   Tl-208  860.56  
 0.0001 0.0000
 8  908.38  913.87      369      291    23   911.35   1.63   2.06   Ac-228  911.20  
 0.0003 0.0000
 9  966.11  971.82      236      173    19   969.21   1.69   2.41   Ac-228  968.97  
 0.0004 0.0000
10  997.94 1003.65       63       18    13  1001.35   1.28   1.43   Pa-234M1001.03  
 0.0007 0.0005
11 1060.94 1067.09       66      -11    16  1062.04   3.73   3.86  No close library 
match!
12 1117.36 1123.07      130       89    15  1120.78   0.63   2.27   Bi-214 1120.29  
 0.0002 0.0000
13 1172.46 1178.61       64        6    15  1174.43   0.93   1.14   Co-60  1173.24  
 0.0000 0.0000
14 1235.02 1241.17      107       44    16  1238.15   1.07   1.86   Bi-214 1238.11  
 0.0003 0.0001
15 1271.90 1278.49       54        2    14  1272.78   4.72   4.92  No close library 
match!
16 1331.84 1338.42       30      -11    12  1332.71   2.31   2.50   Co-60  1332.50  
 0.0000 0.0000
17 1457.63 1463.78     1124     1076    35  1461.25   1.72   2.53   K-40   1461.00  
 0.0051 0.0002
18 1761.27 1767.85      101       80    12  1765.18   0.35   2.17   Bi-214 1764.49  
 0.0003 0.0001
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S1611422-044A. Real/Live Time = 4528/4500 (s).
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S1611422-044A.Rpt

Detector #4      ACQ 07-Jan-2017 at 19:19:38   RT = 4528.8   LT = 4500.0
            Rad Chem 1
            S1611422-044A
ROI#   RANGE( keV)    GROSS      NET   +/-  CENTROID  FWHM FW(1/5)M LIBRARY ( keV)  
   �Ci    +/-
 1  606.78  611.61      602      514    27   609.44   1.23   1.79   Bi-214  609.31  
 0.0003 0.0000
 2  659.24  664.07      107      -12    18   660.02   0.41   0.56   Cs-137  661.66  
 0.0000 0.0000
 3  724.43  729.70      212      112    20   727.52   0.92   1.28   Bi-212  727.00  
 0.0004 0.0001
 4  765.70  770.97      130       59    16   768.52   1.11   1.71   Bi-214  768.36  
 0.0003 0.0001
 5  824.75  830.01       52        6    12   825.40   2.20   2.33   Co-60   826.28  
 0.0227 0.0454
 6  844.94  850.21      101       55    14   846.88   0.32   0.63   Co-56   846.77  
 0.0000 0.0000
 7  857.89  863.16      135       56    17   860.54   0.92   1.21   Tl-208  860.56  
 0.0001 0.0000
 8  908.38  913.87      463      394    24   911.37   1.38   2.23   Ac-228  911.20  
 0.0004 0.0000
 9  966.11  971.82      317      245    22   969.04   1.61   2.02   Ac-228  968.97  
 0.0005 0.0000
10  997.94 1003.65       61        2    14   999.92   0.88   1.01   Pa-234M1001.03  
 0.0001 0.0006
11 1060.94 1067.09       67      -20    17  1063.36   0.22   0.35  No close library 
match!
12 1117.36 1123.07      144       76    17  1120.51   1.79   2.46   Bi-214 1120.29  
 0.0002 0.0000
13 1172.46 1178.61       62      -11    16  1176.85   0.33   0.53   Co-60  1173.24  
 0.0000 0.0000
14 1235.02 1241.17      139       71    18  1237.76   0.45   2.37   Bi-214 1238.11  
 0.0005 0.0001
15 1271.90 1278.49       46       15    12  1274.32   1.35   1.54  No close library 
match!
16 1331.84 1338.42       37       -4    12  1336.35   0.48   0.72   Co-60  1332.50  
 0.0000 0.0000
17 1457.63 1463.78     1177     1148    35  1461.11   1.79   2.65   K-40   1461.00  
 0.0055 0.0002
18 1761.27 1767.85      105       84    13  1765.20   0.41   2.31   Bi-214 1764.49  
 0.0004 0.0001

Page 1

 
Page 331 of 513

 
S1611422002 



 100  200  300  400  500  600  700  800  900  1000  1100  1200  1300  1400  1500  1600  1700 
1.0e0

1.0e1

1.0e2

1.0e3

1.0e4

1.0e5

Th
-2

34
 

R
a-

22
6 

P
b-

21
2 

P
b-

21
4 

P
b-

21
2 

A
c-

22
8 

P
b-

21
4 

C
o-

56
  

Tl
-2

08
 

B
i-2

14
 

B
i-2

12
 

B
i-2

14
 

C
o-

56
  

Tl
-2

08
 

A
c-

22
8 

A
c-

22
8 

C
o-

56
  

B
i-2

14
 

B
i-2

14
 

C
o-

56
  

C
o-

56
  

K
-4

0 
  

Energy (keV)

C
ou

nt
s

S1611422-045A. Real/Live Time = 4529/4500 (s).
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S1611422-045A.Rpt

Detector #4      ACQ 07-Jan-2017 at 20:36:16   RT = 4529.2   LT = 4500.0
            Rad Chem 1
            S1611422-045A
ROI#   RANGE( keV)    GROSS      NET   +/-  CENTROID  FWHM FW(1/5)M LIBRARY ( keV)  
   �Ci    +/-
 1  606.78  611.61      638      519    29   609.46   1.30   1.72   Bi-214  609.31  
 0.0003 0.0000
 2  659.24  664.07      100       -7    17   660.44   0.48   0.72   Cs-137  661.66  
 0.0000 0.0000
 3  724.43  729.70      191      103    19   727.58   0.82   1.85   Bi-212  727.00  
 0.0004 0.0001
 4  765.70  770.97      144       48    18   768.56   0.74   1.65   Bi-214  768.36  
 0.0003 0.0001
 5  824.75  830.01       74      -22    16   825.40   0.22   0.35   Co-60   826.28  
 0.0000 0.0605
 6  844.94  850.21      108       62    14   845.62   0.25   2.49   Co-56   846.77  
 0.0000 0.0000
 7  857.89  863.16      120       66    15   860.29   0.41   1.74   Tl-208  860.56  
 0.0002 0.0000
 8  908.38  913.87      403      377    21   911.42   1.24   2.10   Ac-228  911.20  
 0.0004 0.0000
 9  966.11  971.82      295      205    22   969.13   1.17   2.28   Ac-228  968.97  
 0.0004 0.0000
10  997.94 1003.65       69       19    13  1000.79   0.64   0.95   Pa-234M1001.03  
 0.0008 0.0005
11 1060.94 1067.09       74      -13    17  1064.89   0.33   0.53  No close library 
match!
12 1117.36 1123.07      189      112    19  1120.23   1.17   2.30   Bi-214 1120.29  
 0.0003 0.0000
13 1172.46 1178.61       74        1    16  1173.32   1.80   2.45   Co-60  1173.24  
 0.0000 0.0000
14 1235.02 1241.17      124       56    17  1237.71   0.33   2.14   Bi-214 1238.11  
 0.0004 0.0001
15 1271.90 1278.49       46       10    12  1272.89   5.25   5.39  No close library 
match!
16 1331.84 1338.42       44        3    13  1336.45   0.22   0.35   Co-60  1332.50  
 0.0000 0.0000
17 1457.63 1463.78     1176     1147    35  1461.13   1.65   2.69   K-40   1461.00  
 0.0055 0.0002
18 1761.27 1767.85      117       96    13  1764.86   1.72   2.55   Bi-214 1764.49  
 0.0004 0.0001
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S1611422-046A.Rpt

Detector #4      ACQ 07-Jan-2017 at 21:52:43   RT = 4528.1   LT = 4500.0
            Rad Chem 1
            S1611422-046A
ROI#   RANGE( keV)    GROSS      NET   +/-  CENTROID  FWHM FW(1/5)M LIBRARY ( keV)  
   �Ci    +/-
 1  606.78  611.61      633      522    28   609.50   1.05   1.76   Bi-214  609.31  
 0.0003 0.0000
 2  659.24  664.07       85      -11    16   662.97   0.22   0.35   Cs-137  661.66  
 0.0000 0.0000
 3  724.43  729.70      197      122    18   727.46   1.01   1.58   Bi-212  727.00  
 0.0005 0.0001
 4  765.70  770.97      130       47    17   768.25   0.53   1.91   Bi-214  768.36  
 0.0003 0.0001
 5  824.75  830.01       57      -14    14   826.50   0.22   0.35   Co-60   826.28  
 0.0000 0.0529
 6  844.94  850.21      101       51    14   846.77   1.06   1.88   Co-56   846.77  
 0.0000 0.0000
 7  857.89  863.16      115       48    16   860.46   1.32   1.82   Tl-208  860.56  
 0.0001 0.0000
 8  908.38  913.87      385      303    24   911.42   1.24   2.01   Ac-228  911.20  
 0.0003 0.0000
 9  966.11  971.82      238      179    19   969.16   0.94   2.32   Ac-228  968.97  
 0.0004 0.0000
10  997.94 1003.65       61       20    12   999.95   0.29   0.50   Pa-234M1001.03  
 0.0008 0.0005
11 1060.94 1067.09       61       -2    15  1062.48   2.63   2.77  No close library 
match!
12 1117.36 1123.07      200      137    18  1120.23   0.78   1.75   Bi-214 1120.29  
 0.0004 0.0000
13 1172.46 1178.61       73        0    16  1177.07   0.33   0.83   Co-60  1173.24  
 0.0000 0.0000
14 1235.02 1241.17      119       51    17  1238.94   0.59   1.59   Co-56  1238.28  
 0.0000 0.0000
15 1271.90 1278.49       50      -12    15  1273.22   0.88   1.01  No close library 
match!
16 1331.84 1338.42       35        4    11  1334.91   0.22   0.35   Co-60  1332.50  
 0.0000 0.0000
17 1457.63 1463.78     1090     1046    34  1461.06   1.57   2.64   K-40   1461.00  
 0.0050 0.0002
18 1761.27 1767.85      117       81    15  1765.25   1.00   1.88   Bi-214 1764.49  
 0.0003 0.0001
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S1611422-047A. Real/Live Time = 4528/4500 (s).

 
Page 336 of 513

 
S1611422002 



S1611422-047A.Rpt

Detector #4      ACQ 07-Jan-2017 at 23:09:20   RT = 4528.2   LT = 4500.0
            Rad Chem 1
            S1611422-047A
ROI#   RANGE( keV)    GROSS      NET   +/-  CENTROID  FWHM FW(1/5)M LIBRARY ( keV)  
   �Ci    +/-
 1  606.78  611.61     1058      962    35   609.41   1.30   1.82   Bi-214  609.31  
 0.0005 0.0000
 2  659.24  664.07      192       69    20   661.90   1.10   1.60   Cs-137  661.66  
 0.0000 0.0000
 3  724.43  729.70      164       85    18   727.43   1.43   2.03   Bi-212  727.00  
 0.0003 0.0001
 4  765.70  770.97      180       51    21   768.34   0.29   1.10   Bi-214  768.36  
 0.0003 0.0001
 5  824.75  830.01       75      -13    16   826.72   0.88   1.01   Co-60   826.28  
 0.0000 0.0605
 6  844.94  850.21      109       38    16   847.23   0.51   1.17   Co-56   846.77  
 0.0000 0.0000
 7  857.89  863.16      105       51    14   860.91   0.29   1.96   Tl-208  860.56  
 0.0001 0.0000
 8  908.38  913.87      315      285    19   911.43   1.38   2.31   Ac-228  911.20  
 0.0003 0.0000
 9  966.11  971.82      232      173    19   969.12   1.49   2.21   Ac-228  968.97  
 0.0004 0.0000
10  997.94 1003.65       75       -2    16  1000.57   0.22   0.35   Pa-234M1001.03  
 0.0000 0.0006
11 1060.94 1067.09       60        2    14  1064.67   0.22   0.35  No close library 
match!
12 1117.36 1123.07      225      175    18  1120.34   1.15   2.22   Bi-214 1120.29  
 0.0004 0.0000
13 1172.46 1178.61       48      -15    15  1174.21   3.40   3.60   Co-60  1173.24  
 0.0000 0.0000
14 1235.02 1241.17      140       72    18  1238.54   0.33   2.03   Co-56  1238.28  
 0.0000 0.0000
15 1271.90 1278.49       51        4    14  1277.17   0.26   0.44  No close library 
match!
16 1331.84 1338.42       45       -7    14  1333.69   0.41   0.56   Co-60  1332.50  
 0.0000 0.0000
17 1457.63 1463.78      940      916    31  1461.05   1.69   2.87   K-40   1461.00  
 0.0044 0.0001
18 1761.27 1767.85      155      124    15  1764.94   1.57   2.81   Bi-214 1764.49  
 0.0005 0.0001
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S1611422-048A. Real/Live Time = 4527/4500 (s).
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S1611422-048A.Rpt

Detector #4      ACQ 08-Jan-2017 at  0:25:56   RT = 4528.0   LT = 4500.0
            Rad Chem 1
            S1611422-048A
ROI#   RANGE( keV)    GROSS      NET   +/-  CENTROID  FWHM FW(1/5)M LIBRARY ( keV)  
   �Ci    +/-
 1  606.78  611.61      684      554    30   609.41   1.30   1.77   Bi-214  609.31  
 0.0003 0.0000
 2  659.24  664.07      151       44    18   662.10   0.34   1.72   Cs-137  661.66  
 0.0000 0.0000
 3  724.43  729.70      235      139    21   727.52   1.19   2.17   Bi-212  727.00  
 0.0005 0.0001
 4  765.70  770.97      113       17    17   768.99   0.26   0.41   Bi-214  768.36  
 0.0001 0.0001
 5  824.75  830.01       70       -5    15   827.16   0.22   0.35   Co-60   826.28  
 0.0000 0.0567
 6  844.94  850.21       88       13    15   846.70   0.71   0.87   Co-56   846.77  
 0.0000 0.0000
 7  857.89  863.16      121       75    14   860.58   0.80   2.01   Tl-208  860.56  
 0.0002 0.0000
 8  908.38  913.87      447      382    24   911.35   1.44   2.21   Ac-228  911.20  
 0.0004 0.0000
 9  966.11  971.82      310      224    22   969.06   1.25   2.42   Ac-228  968.97  
 0.0005 0.0000
10  997.94 1003.65       65        6    14  1001.01   0.22   0.35   Pa-234M1001.03  
 0.0002 0.0006
11 1060.94 1067.09       80       17    16  1065.38   0.73   0.95  No close library 
match!
12 1117.36 1123.07      182      150    16  1120.55   1.32   2.03   Bi-214 1120.29  
 0.0004 0.0000
13 1172.46 1178.61       81      -11    18  1176.41   1.15   1.58   Co-60  1173.24  
 0.0000 0.0000
14 1235.02 1241.17      135       58    18  1238.50   0.44   1.10   Co-56  1238.28  
 0.0000 0.0000
15 1271.90 1278.49       62        0    16  1272.88   0.90   1.02  No close library 
match!
16 1331.84 1338.42       50      -22    16  1337.32   0.22   0.35   Co-60  1332.50  
 0.0000 0.0000
17 1457.63 1463.78     1248     1219    36  1461.13   1.81   2.78   K-40   1461.00  
 0.0058 0.0002
18 1761.27 1767.85      139      134    12  1765.35   1.16   2.41   Bi-214 1764.49  
 0.0006 0.0001
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S1611422-049A. Real/Live Time = 4526/4500 (s).

 
Page 340 of 513

 
S1611422002 



S1611422-049A.Rpt

Detector #4      ACQ 08-Jan-2017 at  1:42:26   RT = 4526.9   LT = 4500.0
            Rad Chem 1
            S1611422-049A
ROI#   RANGE( keV)    GROSS      NET   +/-  CENTROID  FWHM FW(1/5)M LIBRARY ( keV)  
   �Ci    +/-
 1  606.78  611.61      475      410    24   609.34   0.97   1.96   Bi-214  609.31  
 0.0002 0.0000
 2  659.24  664.07       83       10    14   661.79   0.43   0.74   Cs-137  661.66  
 0.0000 0.0000
 3  724.43  729.70      130       34    18   726.86   0.40   1.08   Bi-212  727.00  
 0.0001 0.0001
 4  765.70  770.97      110       35    16   768.49   1.10   1.67   Bi-214  768.36  
 0.0002 0.0001
 5  824.75  830.01       63        5    13   825.95   0.40   0.55   Co-60   826.28  
 0.0189 0.0491
 6  844.94  850.21       97       64    13   847.26   0.55   2.07   Co-56   846.77  
 0.0000 0.0000
 7  857.89  863.16       94       65    12   860.57   1.41   1.75   Tl-208  860.56  
 0.0002 0.0000
 8  908.38  913.87      290      208    21   911.36   1.17   2.10   Ac-228  911.20  
 0.0002 0.0000
 9  966.11  971.82      203      135    19   969.04   1.21   2.30   Ac-228  968.97  
 0.0003 0.0000
10  997.94 1003.65       63       13    13  1000.79   0.22   0.35   Pa-234M1001.03  
 0.0005 0.0005
11 1060.94 1067.09       49       25    10  1062.92   3.29   3.53  No close library 
match!
12 1117.36 1123.07      119       38    17  1120.50   0.55   0.87   Bi-214 1120.29  
 0.0001 0.0000
13 1172.46 1178.61       65        7    15  1174.00   0.25   0.72   Co-60  1173.24  
 0.0000 0.0000
14 1235.02 1241.17       83       35    14  1238.51   0.34   1.59   Co-56  1238.28  
 0.0000 0.0000
15 1271.90 1278.49       59      -34    18  1272.78   0.22   0.35  No close library 
match!
16 1331.84 1338.42       33        7    10  1334.25   2.09   2.28   Co-60  1332.50  
 0.0000 0.0000
17 1457.63 1463.78      957      938    31  1461.08   1.84   2.87   K-40   1461.00  
 0.0045 0.0001
18 1761.27 1767.85       84       84     9  1764.52   1.85   2.52   Bi-214 1764.49  
 0.0004 0.0000
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S1611422-050A. Real/Live Time = 4527/4500 (s).
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S1611422-050A.Rpt

Detector #4      ACQ 08-Jan-2017 at  2:59:04   RT = 4527.5   LT = 4500.0
            Rad Chem 1
            S1611422-050A
ROI#   RANGE( keV)    GROSS      NET   +/-  CENTROID  FWHM FW(1/5)M LIBRARY ( keV)  
   �Ci    +/-
 1  606.78  611.61      424      359    23   609.45   1.18   1.81   Bi-214  609.31  
 0.0002 0.0000
 2  659.24  664.07      124       36    16   661.98   1.15   1.43   Cs-137  661.66  
 0.0000 0.0000
 3  724.43  729.70      140       73    16   727.43   0.57   1.59   Bi-212  727.00  
 0.0003 0.0001
 4  765.70  770.97      110       10    18   768.64   0.43   1.04   Bi-214  768.36  
 0.0001 0.0001
 5  824.75  830.01       52      -15    14  Could not properly fit the peak.
 6  844.94  850.21       92       34    14   847.25   0.52   1.76   Co-56   846.77  
 0.0000 0.0000
 7  857.89  863.16       91       33    14   860.78   0.74   1.35   Tl-208  860.56  
 0.0001 0.0000
 8  908.38  913.87      262      210    19   911.46   1.39   2.15   Ac-228  911.20  
 0.0002 0.0000
 9  966.11  971.82      160      133    15   969.58   0.30   1.72   Ac-228  968.97  
 0.0003 0.0000
10  997.94 1003.65       58       13    13   999.70   0.26   0.44   Pa-234M1001.03  
 0.0005 0.0005
11 1060.94 1067.09       48        9    12  1063.36   0.26   0.44  No close library 
match!
12 1117.36 1123.07      111       57    15  1120.62   0.66   2.66   Bi-214 1120.29  
 0.0001 0.0000
13 1172.46 1178.61       55       11    13  1175.53   0.22   0.35   Co-60  1173.24  
 0.0000 0.0000
14 1235.02 1241.17       88       40    14  1235.90   2.58   3.12   Bi-214 1238.11  
 0.0003 0.0001
15 1271.90 1278.49       37       21     9  1274.32   3.57   3.91  No close library 
match!
16 1331.84 1338.42       34      -18    14  Could not properly fit the peak.
17 1457.63 1463.78      829      810    29  1461.07   1.86   2.72   K-40   1461.00  
 0.0039 0.0001
18 1761.27 1767.85       60       55     8  1765.58   1.06   1.87   Bi-214 1764.49  
 0.0002 0.0000
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S1611422-051A. Real/Live Time = 4531/4500 (s).
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S1611422-051A.Rpt

Detector #4      ACQ 08-Jan-2017 at  4:15:30   RT = 4531.3   LT = 4500.0
            Rad Chem 1
            S1611422-051A
ROI#   RANGE( keV)    GROSS      NET   +/-  CENTROID  FWHM FW(1/5)M LIBRARY ( keV)  
   �Ci    +/-
 1  606.78  611.61      652      548    29   609.36   1.24   1.84   Bi-214  609.31  
 0.0003 0.0000
 2  659.24  664.07      114       14    17   662.06   0.47   0.71   Cs-137  661.66  
 0.0000 0.0000
 3  724.43  729.70      206      118    19   727.38   0.88   1.83   Bi-212  727.00  
 0.0004 0.0001
 4  765.70  770.97      121        4    19   768.33   0.33   1.00   Bi-214  768.36  
 0.0000 0.0001
 5  824.75  830.01       56      -19    14   826.94   0.22   0.35   Co-60   826.28  
 0.0000 0.0529
 6  844.94  850.21       98       48    14   846.67   1.36   1.69   Co-56   846.77  
 0.0000 0.0000
 7  857.89  863.16      127       60    16   860.99   0.30   0.54   Tl-208  860.56  
 0.0001 0.0000
 8  908.38  913.87      439      348    25   911.33   1.54   1.96   Ac-228  911.20  
 0.0004 0.0000
 9  966.11  971.82      294      181    23   969.10   1.07   2.16   Ac-228  968.97  
 0.0004 0.0000
10  997.94 1003.65       86       23    15  1001.79   0.93   1.23   Pa-234M1001.03  
 0.0009 0.0006
11 1060.94 1067.09       69       -8    16  1061.60   0.22   0.35  No close library 
match!
12 1117.36 1123.07      171       90    19  1120.56   1.07   2.08   Bi-214 1120.29  
 0.0002 0.0000
13 1172.46 1178.61       79      -32    19  1175.75   1.54   1.67   Co-60  1173.24  
 0.0000 0.0000
14 1235.02 1241.17      121       53    17  1238.40   1.29   1.98   Co-56  1238.28  
 0.0000 0.0000
15 1271.90 1278.49       56      -22    17  1277.61   0.22   0.35  No close library 
match!
16 1331.84 1338.42       35       -6    12  1332.50   3.51   3.64   Co-60  1332.50  
 0.0000 0.0000
17 1457.63 1463.78     1285     1246    37  1461.12   1.83   2.52   K-40   1461.00  
 0.0060 0.0002
18 1761.27 1767.85      110      105    11  1764.85   1.24   2.92   Bi-214 1764.49  
 0.0005 0.0000
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S1611422-052A. Real/Live Time = 4527/4500 (s).
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S1611422-052A.Rpt

Detector #4      ACQ 08-Jan-2017 at  5:32:04   RT = 4527.6   LT = 4500.0
            Rad Chem 1
            S1611422-052A
ROI#   RANGE( keV)    GROSS      NET   +/-  CENTROID  FWHM FW(1/5)M LIBRARY ( keV)  
   �Ci    +/-
 1  606.78  611.61      481      412    24   609.38   1.36   1.84   Bi-214  609.31  
 0.0002 0.0000
 2  659.24  664.07      262      201    19   661.76   1.66   2.31   Cs-137  661.66  
 0.0001 0.0000
 3  724.43  729.70      127       69    15   726.80   0.46   2.06   Bi-212  727.00  
 0.0003 0.0001
 4  765.70  770.97      106       35    16   768.15   0.33   1.78   Bi-214  768.36  
 0.0002 0.0001
 5  824.75  830.01       48        6    11   828.48   0.22   0.35   Co-60   826.28  
 0.0227 0.0416
 6  844.94  850.21       73       40    12   846.94   0.63   1.14   Co-56   846.77  
 0.0000 0.0000
 7  857.89  863.16       76       38    12   859.90   0.27   1.65   Tl-208  860.56  
 0.0001 0.0000
 8  908.38  913.87      267      206    20   911.39   1.31   2.11   Ac-228  911.20  
 0.0002 0.0000
 9  966.11  971.82      154       91    17   968.97   0.33   1.71   Ac-228  968.97  
 0.0002 0.0000
10  997.94 1003.65       45       13    11  1000.35   1.98   2.11   Pa-234M1001.03  
 0.0005 0.0004
11 1060.94 1067.09       41        2    12  1064.56   1.62   1.83  No close library 
match!
12 1117.36 1123.07      132       91    15  1120.40   1.74   2.07   Bi-214 1120.29  
 0.0002 0.0000
13 1172.46 1178.61       43       -5    13  1174.87   1.43   1.62   Co-60  1173.24  
 0.0000 0.0000
14 1235.02 1241.17       98       45    15  1238.46   0.56   2.14   Co-56  1238.28  
 0.0000 0.0000
15 1271.90 1278.49       36       15    10  1272.93   0.51   0.74  No close library 
match!
16 1331.84 1338.42       39      -13    14  Could not properly fit the peak.
17 1457.63 1463.78      769      750    28  1461.02   1.63   2.48   K-40   1461.00  
 0.0036 0.0001
18 1761.27 1767.85       82       82     9  1764.83   1.57   2.79   Bi-214 1764.49  
 0.0004 0.0000
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S1611422-053A. Real/Live Time = 4528/4500 (s).
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S1611422-053A.Rpt

Detector #4      ACQ 08-Jan-2017 at  6:48:50   RT = 4528.5   LT = 4500.0
            Rad Chem 1
            S1611422-053A
ROI#   RANGE( keV)    GROSS      NET   +/-  CENTROID  FWHM FW(1/5)M LIBRARY ( keV)  
   �Ci    +/-
 1  606.78  611.61      558      489    26   609.45   1.25   1.69   Bi-214  609.31  
 0.0002 0.0000
 2  659.24  664.07       96       19    15   660.88   1.86   2.06   Cs-137  661.66  
 0.0000 0.0000
 3  724.43  729.70      162       87    18   727.38   0.52   1.76   Bi-212  727.00  
 0.0003 0.0001
 4  765.70  770.97       97       30    15   768.66   0.98   1.38   Bi-214  768.36  
 0.0002 0.0001
 5  824.75  830.01       48      -27    14  Could not properly fit the peak.
 6  844.94  850.21      102       23    16   846.67   0.85   1.13   Co-56   846.77  
 0.0000 0.0000
 7  857.89  863.16      112       62    14   860.83   1.32   2.11   Tl-208  860.56  
 0.0001 0.0000
 8  908.38  913.87      318      262    21   911.21   1.61   2.11   Ac-228  911.20  
 0.0003 0.0000
 9  966.11  971.82      226      131    21   969.30   0.95   1.90   Ac-228  968.97  
 0.0003 0.0000
10  997.94 1003.65       77        5    16  1000.80   0.62   0.78   Pa-234M1001.03  
 0.0002 0.0006
11 1060.94 1067.09       65       17    14  1063.58   0.22   0.35  No close library 
match!
12 1117.36 1123.07      142       65    18  1120.87   0.35   1.12   Bi-214 1120.29  
 0.0002 0.0000
13 1172.46 1178.61       56        8    13  1176.63   0.22   0.35   Co-60  1173.24  
 0.0000 0.0000
14 1235.02 1241.17      117       35    18  1238.23   0.48   1.83   Co-56  1238.28  
 0.0000 0.0000
15 1271.90 1278.49       57        0    15  1277.17   0.26   0.44  No close library 
match!
16 1331.84 1338.42       35       -1    12  1333.59   0.27   0.77   Co-60  1332.50  
 0.0000 0.0000
17 1457.63 1463.78      927      908    31  1461.09   1.63   2.62   K-40   1461.00  
 0.0043 0.0001
18 1761.27 1767.85      110       89    13  1765.06   2.00   2.40   Bi-214 1764.49  
 0.0004 0.0001
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S1611422-054A. Real/Live Time = 4535/4500 (s).
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S1611422-054A.Rpt

Detector #4      ACQ 08-Jan-2017 at  9:22:06   RT = 4535.2   LT = 4500.0
            Rad Chem 1
            S1611422-055A
ROI#   RANGE( keV)    GROSS      NET   +/-  CENTROID  FWHM FW(1/5)M LIBRARY ( keV)  
   �Ci    +/-
 1  606.78  611.61      507      446    24   609.42   1.32   1.90   Bi-214  609.31  
 0.0002 0.0000
 2  659.24  664.07       74       13    13   659.90   0.25   0.40   Cs-137  661.66  
 0.0000 0.0000
 3  724.43  729.70      167       75    19   727.44   1.07   1.56   Bi-212  727.00  
 0.0003 0.0001
 4  765.70  770.97       98       19    16   768.55   1.28   1.51   Bi-214  768.36  
 0.0001 0.0001
 5  824.75  830.01       71       -8    15   827.60   0.22   0.35   Co-60   826.28  
 0.0000 0.0567
 6  844.94  850.21       87        8    16   846.89   0.25   0.81   Co-56   846.77  
 0.0000 0.0000
 7  857.89  863.16       82       36    13   860.65   1.11   1.87   Tl-208  860.56  
 0.0001 0.0000
 8  908.38  913.87      343      287    21   911.27   1.20   2.38   Ac-228  911.20  
 0.0003 0.0000
 9  966.11  971.82      238      170    20   969.61   0.35   1.99   Ac-228  968.97  
 0.0003 0.0000
10  997.94 1003.65       76       22    14  1000.92   0.51   1.35   Pa-234M1001.03  
 0.0009 0.0006
11 1060.94 1067.09       59       11    13  1061.82   0.22   0.35  No close library 
match!
12 1117.36 1123.07      154       95    17  1119.93   0.48   1.97   Bi-214 1120.29  
 0.0002 0.0000
13 1172.46 1178.61       69       -4    16  1174.00   0.22   0.35   Co-60  1173.24  
 0.0000 0.0000
14 1235.02 1241.17      103       26    17  1237.90   1.15   1.36   Bi-214 1238.11  
 0.0002 0.0001
15 1271.90 1278.49       50      -12    15  Could not properly fit the peak.
16 1331.84 1338.42       34       -2    12  1332.71   3.46   3.62   Co-60  1332.50  
 0.0000 0.0000
17 1457.63 1463.78      921      892    31  1461.10   1.80   2.80   K-40   1461.00  
 0.0043 0.0001
18 1761.27 1767.85      109       99    11  1764.98   1.97   3.26   Bi-214 1764.49  
 0.0004 0.0000
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S1611422-055A. Real/Live Time = 4535/4500 (s).
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S1611422-055A.Rpt

Detector #4      ACQ 08-Jan-2017 at  9:22:06   RT = 4535.2   LT = 4500.0
            Rad Chem 1
            S1611422-055A
ROI#   RANGE( keV)    GROSS      NET   +/-  CENTROID  FWHM FW(1/5)M LIBRARY ( keV)  
   �Ci    +/-
 1  606.78  611.61      507      446    24   609.42   1.32   1.90   Bi-214  609.31  
 0.0002 0.0000
 2  659.24  664.07       74       13    13   659.90   0.25   0.40   Cs-137  661.66  
 0.0000 0.0000
 3  724.43  729.70      167       75    19   727.44   1.07   1.56   Bi-212  727.00  
 0.0003 0.0001
 4  765.70  770.97       98       19    16   768.55   1.28   1.51   Bi-214  768.36  
 0.0001 0.0001
 5  824.75  830.01       71       -8    15   827.60   0.22   0.35   Co-60   826.28  
 0.0000 0.0567
 6  844.94  850.21       87        8    16   846.89   0.25   0.81   Co-56   846.77  
 0.0000 0.0000
 7  857.89  863.16       82       36    13   860.65   1.11   1.87   Tl-208  860.56  
 0.0001 0.0000
 8  908.38  913.87      343      287    21   911.27   1.20   2.38   Ac-228  911.20  
 0.0003 0.0000
 9  966.11  971.82      238      170    20   969.61   0.35   1.99   Ac-228  968.97  
 0.0003 0.0000
10  997.94 1003.65       76       22    14  1000.92   0.51   1.35   Pa-234M1001.03  
 0.0009 0.0006
11 1060.94 1067.09       59       11    13  1061.82   0.22   0.35  No close library 
match!
12 1117.36 1123.07      154       95    17  1119.93   0.48   1.97   Bi-214 1120.29  
 0.0002 0.0000
13 1172.46 1178.61       69       -4    16  1174.00   0.22   0.35   Co-60  1173.24  
 0.0000 0.0000
14 1235.02 1241.17      103       26    17  1237.90   1.15   1.36   Bi-214 1238.11  
 0.0002 0.0001
15 1271.90 1278.49       50      -12    15  Could not properly fit the peak.
16 1331.84 1338.42       34       -2    12  1332.71   3.46   3.62   Co-60  1332.50  
 0.0000 0.0000
17 1457.63 1463.78      921      892    31  1461.10   1.80   2.80   K-40   1461.00  
 0.0043 0.0001
18 1761.27 1767.85      109       99    11  1764.98   1.97   3.26   Bi-214 1764.49  
 0.0004 0.0000
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S1611422-056A. Real/Live Time = 4534/4500 (s).
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S1611422-056A.Rpt

Detector #4      ACQ 08-Jan-2017 at 10:38:47   RT = 4534.1   LT = 4500.0
            Rad Chem 1
            S1611422-056A
ROI#   RANGE( keV)    GROSS      NET   +/-  CENTROID  FWHM FW(1/5)M LIBRARY ( keV)  
   �Ci    +/-
 1  606.78  611.61      598      464    29   609.44   1.16   1.80   Bi-214  609.31  
 0.0002 0.0000
 2  659.24  664.07       96      -38    18  Could not properly fit the peak.
 3  724.43  729.70      200       96    20   727.49   1.03   1.76   Bi-212  727.00  
 0.0004 0.0001
 4  765.70  770.97      120       37    17   768.71   1.28   1.52   Bi-214  768.36  
 0.0002 0.0001
 5  824.75  830.01       78      -26    17   826.28   0.22   0.35   Co-60   826.28  
 0.0000 0.0642
 6  844.94  850.21       90       19    15   846.94   0.38   0.72   Co-56   846.77  
 0.0000 0.0000
 7  857.89  863.16      125       75    15   860.73   1.42   2.06   Tl-208  860.56  
 0.0002 0.0000
 8  908.38  913.87      435      361    24   911.39   1.37   2.06   Ac-228  911.20  
 0.0004 0.0000
 9  966.11  971.82      245      195    19   969.30   1.06   2.32   Ac-228  968.97  
 0.0004 0.0000
10  997.94 1003.65       77       32    13  1002.38   0.55   1.64   Pa-234M1001.03  
 0.0013 0.0005
11 1060.94 1067.09       67       -6    16  1062.48   0.26   0.44  No close library 
match!
12 1117.36 1123.07      161      111    16  1120.65   0.39   1.60   Bi-214 1120.29  
 0.0003 0.0000
13 1172.46 1178.61       72      -34    19  Could not properly fit the peak.
14 1235.02 1241.17      140       63    18  1238.23   0.60   2.46   Co-56  1238.28  
 0.0000 0.0000
15 1271.90 1278.49       57        0    15  1277.17   0.22   0.35  No close library 
match!
16 1331.84 1338.42       40       -1    13  1337.54   0.27   0.48   Co-60  1332.50  
 0.0000 0.0000
17 1457.63 1463.78     1347     1294    38  1461.11   1.86   2.59   K-40   1461.00  
 0.0062 0.0002
18 1761.27 1767.85      104       94    11  1765.15   1.13   2.25   Bi-214 1764.49  
 0.0004 0.0000
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S1611422-057A. Real/Live Time = 4536/4500 (s).

 
Page 356 of 513

 
S1611422002 



S1611422-057A.Rpt

Detector #4      ACQ 08-Jan-2017 at 11:55:31   RT = 4536.3   LT = 4500.0
            Rad Chem 1
            S1611422-057A
ROI#   RANGE( keV)    GROSS      NET   +/-  CENTROID  FWHM FW(1/5)M LIBRARY ( keV)  
   �Ci    +/-
 1  606.78  611.61      545      445    26   609.48   1.26   1.70   Bi-214  609.31  
 0.0002 0.0000
 2  659.24  664.07       88       23    14   661.66   0.24   0.39   Cs-137  661.66  
 0.0000 0.0000
 3  724.43  729.70      189      106    19   727.43   1.63   2.02   Bi-212  727.00  
 0.0004 0.0001
 4  765.70  770.97      135       68    16   768.66   0.88   1.42   Bi-214  768.36  
 0.0004 0.0001
 5  824.75  830.01       61      -43    16   829.36   0.22   0.35   Co-60   826.28  
 0.0000 0.0605
 6  844.94  850.21       84       30    14   846.99   0.42   1.13   Co-56   846.77  
 0.0000 0.0000
 7  857.89  863.16      104       46    15   860.81   0.77   1.22   Tl-208  860.56  
 0.0001 0.0000
 8  908.38  913.87      397      315    24   911.36   1.31   1.86   Ac-228  911.20  
 0.0004 0.0000
 9  966.11  971.82      264      205    20   969.11   1.60   2.09   Ac-228  968.97  
 0.0004 0.0000
10  997.94 1003.65       60        6    13  1001.67   0.25   0.40   Pa-234M1001.03  
 0.0002 0.0005
11 1060.94 1067.09       70        7    15  1065.15   0.32   0.74  No close library 
match!
12 1117.36 1123.07      149       72    18  1120.73   0.42   1.49   Bi-214 1120.29  
 0.0002 0.0000
13 1172.46 1178.61       71       27    13  1175.56   0.29   1.27   Co-60  1173.24  
 0.0000 0.0000
14 1235.02 1241.17      101       33    17  1238.86   0.78   1.02   Co-56  1238.28  
 0.0000 0.0000
15 1271.90 1278.49       41      -26    15  1275.42   0.22   0.35  No close library 
match!
16 1331.84 1338.42       50       -2    14  1334.03   0.22   0.35   Co-60  1332.50  
 0.0000 0.0000
17 1457.63 1463.78     1110     1076    34  1461.06   1.76   2.66   K-40   1461.00  
 0.0051 0.0002
18 1761.27 1767.85       85       85     9  1764.95   0.91   2.76   Bi-214 1764.49  
 0.0004 0.0000
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S1611422-058A. Real/Live Time = 4534/4500 (s).
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S1611422-058A.Rpt

Detector #4      ACQ 08-Jan-2017 at 13:11:53   RT = 4534.4   LT = 4500.0
            Rad Chem 1
            S1611422-058A
ROI#   RANGE( keV)    GROSS      NET   +/-  CENTROID  FWHM FW(1/5)M LIBRARY ( keV)  
   �Ci    +/-
 1  606.78  611.61      356      287    21   609.43   1.26   1.67   Bi-214  609.31  
 0.0001 0.0000
 2  659.24  664.07      116       66    14   662.00   0.69   1.96   Cs-137  661.66  
 0.0000 0.0000
 3  724.43  729.70      108       50    15   727.25   0.33   2.38   Bi-212  727.00  
 0.0002 0.0001
 4  765.70  770.97       81       43    12   768.82   0.90   1.41   Bi-214  768.36  
 0.0002 0.0001
 5  824.75  830.01       48       -2    12   826.28   0.22   0.35   Co-60   826.28  
 0.0000 0.0454
 6  844.94  850.21       81       23    14   846.90   0.61   0.84   Co-56   846.77  
 0.0000 0.0000
 7  857.89  863.16       86        7    16   860.12   0.98   1.40   Tl-208  860.56  
 0.0000 0.0000
 8  908.38  913.87      232      193    17   911.33   1.49   1.97   Ac-228  911.20  
 0.0002 0.0000
 9  966.11  971.82      121       94    13   969.06   1.43   2.26   Ac-228  968.97  
 0.0002 0.0000
10  997.94 1003.65       55       23    11  1001.70   0.26   0.95   Pa-234M1001.03  
 0.0009 0.0004
11 1060.94 1067.09       55      -32    17  Could not properly fit the peak.
12 1117.36 1123.07      106       74    13  1120.53   0.52   1.87   Bi-214 1120.29  
 0.0002 0.0000
13 1172.46 1178.61       39       -9    13  Could not properly fit the peak.
14 1235.02 1241.17       73       15    15  1237.82   0.69   1.02   Bi-214 1238.11  
 0.0001 0.0001
15 1271.90 1278.49       34       -7    12  1276.95   0.22   0.35  No close library 
match!
16 1331.84 1338.42       31       10     9  1336.89   0.27   0.48   Co-60  1332.50  
 0.0000 0.0000
17 1457.63 1463.78      825      791    30  1461.04   1.51   2.40   K-40   1461.00  
 0.0038 0.0001
18 1761.27 1767.85       68       68     8  1765.23   0.41   2.15   Bi-214 1764.49  
 0.0003 0.0000
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S1611422-059A. Real/Live Time = 4532/4500 (s).
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S1611422-059A.Rpt

Detector #4      ACQ 08-Jan-2017 at 14:28:12   RT = 4532.4   LT = 4500.0
            Rad Chem 1
            S1611422-059A
ROI#   RANGE( keV)    GROSS      NET   +/-  CENTROID  FWHM FW(1/5)M LIBRARY ( keV)  
   �Ci    +/-
 1  606.78  611.61      874      755    33   609.40   1.34   2.02   Bi-214  609.31  
 0.0004 0.0000
 2  659.24  664.07       97       -3    16   661.62   0.79   1.05   Cs-137  661.66  
 0.0000 0.0000
 3  724.43  729.70      184       80    20   727.17   0.60   1.59   Bi-212  727.00  
 0.0003 0.0001
 4  765.70  770.97      171       67    19   768.39   1.21   1.65   Bi-214  768.36  
 0.0004 0.0001
 5  824.75  830.01       77       -6    16   826.53   0.29   0.78   Co-60   826.28  
 0.0000 0.0605
 6  844.94  850.21      115        7    18   846.68   0.26   0.41   Co-56   846.77  
 0.0000 0.0000
 7  857.89  863.16      123       48    16   860.60   1.31   1.94   Tl-208  860.56  
 0.0001 0.0000
 8  908.38  913.87      309      261    20   911.29   1.19   1.98   Ac-228  911.20  
 0.0003 0.0000
 9  966.11  971.82      196      164    16   968.50   1.80   2.14   Ac-228  968.97  
 0.0003 0.0000
10  997.94 1003.65       93       12    17  1001.56   0.40   0.55   Pa-234M1001.03  
 0.0005 0.0007
11 1060.94 1067.09       71      -31    18  Could not properly fit the peak.
12 1117.36 1123.07      253      194    19  1120.38   1.45   2.13   Bi-214 1120.29  
 0.0005 0.0000
13 1172.46 1178.61       69       -4    16  1176.63   1.10   1.36   Co-60  1173.24  
 0.0000 0.0000
14 1235.02 1241.17      120       96    13  1238.26   1.22   2.01   Co-56  1238.28  
 0.0001 0.0000
15 1271.90 1278.49       51       10    13  1275.76   0.41   0.56  No close library 
match!
16 1331.84 1338.42       58        6    14  1333.59   4.39   4.52   Co-60  1332.50  
 0.0000 0.0000
17 1457.63 1463.78     1022      983    33  1461.03   1.60   2.53   K-40   1461.00  
 0.0047 0.0002
18 1761.27 1767.85      153      148    13  1764.89   2.04   3.00   Bi-214 1764.49  
 0.0006 0.0001
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S1611422-060A. Real/Live Time = 4534/4500 (s).
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S1611422-060A.Rpt

Detector #4      ACQ 08-Jan-2017 at 15:44:58   RT = 4534.0   LT = 4500.0
            Rad Chem 1
            S1611422-060A
ROI#   RANGE( keV)    GROSS      NET   +/-  CENTROID  FWHM FW(1/5)M LIBRARY ( keV)  
   �Ci    +/-
 1  606.78  611.61      591      499    27   609.47   1.22   2.07   Bi-214  609.31  
 0.0003 0.0000
 2  659.24  664.07      115       11    17   661.00   0.26   0.97   Cs-137  661.66  
 0.0000 0.0000
 3  724.43  729.70      158       95    17   727.38   1.01   1.72   Bi-212  727.00  
 0.0004 0.0001
 4  765.70  770.97      121       42    17   768.75   0.33   0.89   Bi-214  768.36  
 0.0002 0.0001
 5  824.75  830.01       46        0    12   828.92   0.22   0.35   Co-60   826.28  
 0.0000 0.0454
 6  844.94  850.21       89       43    13   846.92   0.92   1.45   Co-56   846.77  
 0.0000 0.0000
 7  857.89  863.16      113       25    17   860.70   0.28   0.77   Tl-208  860.56  
 0.0001 0.0000
 8  908.38  913.87      335      283    21   911.23   1.16   1.91   Ac-228  911.20  
 0.0003 0.0000
 9  966.11  971.82      229      184    18   968.98   1.94   2.62   Ac-228  968.97  
 0.0004 0.0000
10  997.94 1003.65       56       29    11  1000.98   0.29   0.83   Pa-234M1001.03  
 0.0012 0.0004
11 1060.94 1067.09       52       23    11  1063.91   2.36   2.56  No close library 
match!
12 1117.36 1123.07      152      120    15  1120.41   1.04   2.11   Bi-214 1120.29  
 0.0003 0.0000
13 1172.46 1178.61       57        4    14  1173.56   0.22   0.35   Co-60  1173.24  
 0.0000 0.0000
14 1235.02 1241.17      100       37    16  1238.10   0.76   1.81   Bi-214 1238.11  
 0.0003 0.0001
15 1271.90 1278.49       40        9    11  1275.20   1.10   1.23  No close library 
match!
16 1331.84 1338.42       41        0    13  1333.92   3.49   3.64   Co-60  1332.50  
 0.0000 0.0000
17 1457.63 1463.78      897      863    31  1461.16   1.63   2.58   K-40   1461.00  
 0.0041 0.0001
18 1761.27 1767.85      112      102    12  1765.05   1.12   2.26   Bi-214 1764.49  
 0.0004 0.0001
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S1611422-060AD. Real/Live Time = 4530/4500 (s).
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S1611422-060AD.Rpt

Detector #4      ACQ 08-Jan-2017 at 17:01:38   RT = 4530.6   LT = 4500.0
            Rad Chem 1
            S1611422-060AD
ROI#   RANGE( keV)    GROSS      NET   +/-  CENTROID  FWHM FW(1/5)M LIBRARY ( keV)  
   �Ci    +/-
 1  607.00  611.83      240      190    18   609.44   1.48   1.83   Bi-214  609.31  
 0.0001 0.0000
 2  659.24  664.07       69       15    12   662.21   0.41   0.59   Cs-137  661.66  
 0.0000 0.0000
 3  724.43  729.70       82       40    13   727.90   0.31   1.90   Bi-212  727.00  
 0.0001 0.0000
 4  765.70  770.97       63       25    12   768.73   0.78   0.97   Bi-214  768.36  
 0.0001 0.0001
 5  824.75  830.01       39       10    10   826.72   0.27   0.48   Co-60   826.28  
 0.0378 0.0378
 6  844.94  850.21       66       28    12   846.70   0.31   1.10   Co-56   846.77  
 0.0000 0.0000
 7  857.89  863.16       66       37    11   859.70   1.19   1.69   Tl-208  860.56  
 0.0001 0.0000
 8  908.38  913.87      165      117    16   911.25   1.81   2.48   Ac-228  911.20  
 0.0001 0.0000
 9  966.11  971.82       92       83    10   969.20   1.56   2.32   Ac-228  968.97  
 0.0002 0.0000
10  997.94 1003.65       28        1     9  1000.03   1.84   2.05   Pa-234M1001.03  
 0.0000 0.0004
11 1060.94 1067.09       33        9    10  1064.23   0.22   0.35  No close library 
match!
12 1117.36 1123.07       72       54    10  1120.16   1.12   2.51   Bi-214 1120.29  
 0.0001 0.0000
13 1172.46 1178.61       38       19     9  1175.97   0.73   0.95   Co-60  1173.24  
 0.0000 0.0000
14 1235.02 1241.17       53       38     9  1237.44   0.24   0.39   Bi-214 1238.11  
 0.0003 0.0001
15 1271.90 1278.49       22        6     8  1273.00   1.43   1.84  No close library 
match!
16 1331.84 1338.42       26        0    10  1335.13   0.22   0.35   Co-60  1332.50  
 0.0000 0.0000
17 1457.63 1463.78      376      371    19  1461.23   1.87   2.39   K-40   1461.00  
 0.0018 0.0001
18 1761.27 1767.85       37       27     8  1764.68   0.88   1.09   Bi-214 1764.49  
 0.0001 0.0000
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S1611422-061A. Real/Live Time = 4531/4500 (s).
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S1611422-061A.Rpt

Detector #4      ACQ 08-Jan-2017 at 23:33:36   RT = 4531.4   LT = 4500.0
            Rad Chem 1
            S1611422-061A
ROI#   RANGE( keV)    GROSS      NET   +/-  CENTROID  FWHM FW(1/5)M LIBRARY ( keV)  
   �Ci    +/-
 1  606.78  611.61      558      439    27   609.42   1.27   1.82   Bi-214  609.31  
 0.0002 0.0000
 2  659.24  664.07       84       15    14   662.32   0.22   0.35   Cs-137  661.66  
 0.0000 0.0000
 3  724.43  729.70      181      106    18   727.64   0.76   1.63   Bi-212  727.00  
 0.0004 0.0001
 4  765.70  770.97      122        9    19   768.01   0.57   1.76   Bi-214  768.36  
 0.0001 0.0001
 5  824.75  830.01       67       17    13   827.16   0.24   0.39   Co-60   826.28  
 0.0642 0.0491
 6  844.94  850.21       87       29    14   847.09   0.68   1.57   Co-56   846.77  
 0.0000 0.0000
 7  857.89  863.16      105       59    14   860.59   1.17   1.52   Tl-208  860.56  
 0.0001 0.0000
 8  908.38  913.87      374      313    22   911.38   1.49   2.25   Ac-228  911.20  
 0.0004 0.0000
 9  966.11  971.82      234      207    17   969.01   1.53   2.05   Ac-228  968.97  
 0.0004 0.0000
10  997.94 1003.65       58       26    11  1000.32   0.31   0.76   Pa-234M1001.03  
 0.0011 0.0004
11 1060.94 1067.09       62       18    13  1065.08   0.32   1.53  No close library 
match!
12 1117.36 1123.07      153       81    18  1120.30   0.73   1.41   Bi-214 1120.29  
 0.0002 0.0000
13 1172.46 1178.61       78       -4    17  1177.07   0.22   0.35   Co-60  1173.24  
 0.0000 0.0000
14 1235.02 1241.17      116       53    17  1238.06   0.62   0.83   Bi-214 1238.11  
 0.0004 0.0001
15 1271.90 1278.49       58        6    14  1272.89   3.05   3.20  No close library 
match!
16 1331.84 1338.42       44       13    11  1332.53   0.32   0.74   Co-60  1332.50  
 0.0000 0.0000
17 1457.63 1463.78     1092     1058    34  1461.07   1.94   2.68   K-40   1461.00  
 0.0051 0.0002
18 1761.27 1767.85       95       85    11  1764.64   1.19   2.39   Bi-214 1764.49  
 0.0004 0.0000
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S1611422-062A. Real/Live Time = 4530/4500 (s).
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S1611422-062A.Rpt

Detector #4      ACQ 09-Jan-2017 at  0:49:58   RT = 4530.1   LT = 4500.0
            Rad Chem 1
            S1611422-062A
ROI#   RANGE( keV)    GROSS      NET   +/-  CENTROID  FWHM FW(1/5)M LIBRARY ( keV)  
   �Ci    +/-
 1  606.78  611.61      491      399    25   609.33   1.00   1.97   Bi-214  609.31  
 0.0002 0.0000
 2  659.24  664.07       91       -5    16   663.38   0.29   0.61   Cs-137  661.66  
 0.0000 0.0000
 3  724.43  729.70      154       71    18   727.48   0.91   1.59   Bi-212  727.00  
 0.0003 0.0001
 4  765.70  770.97       95       32    15   768.33   0.99   1.75   Bi-214  768.36  
 0.0002 0.0001
 5  824.75  830.01       55      -16    14   829.14   0.22   0.35   Co-60   826.28  
 0.0000 0.0529
 6  844.94  850.21      104       50    14   847.27   0.86   1.42   Co-56   846.77  
 0.0000 0.0000
 7  857.89  863.16       97       39    14   860.45   1.60   1.86   Tl-208  860.56  
 0.0001 0.0000
 8  908.38  913.87      309      244    21   911.41   1.36   1.81   Ac-228  911.20  
 0.0003 0.0000
 9  966.11  971.82      209      159    18   969.23   1.59   2.01   Ac-228  968.97  
 0.0003 0.0000
10  997.94 1003.65       65        2    14  1001.01   0.22   0.35   Pa-234M1001.03  
 0.0001 0.0006
11 1060.94 1067.09       70       -7    17  1065.33   1.65   1.84  No close library 
match!
12 1117.36 1123.07      119       83    14  1120.49   2.27   2.66   Bi-214 1120.29  
 0.0002 0.0000
13 1172.46 1178.61       59        1    14  1173.56   2.69   3.12   Co-60  1173.24  
 0.0000 0.0000
14 1235.02 1241.17      107       44    16  1238.32   0.44   1.16   Co-56  1238.28  
 0.0000 0.0000
15 1271.90 1278.49       52       11    13  1275.86   0.22   0.35  No close library 
match!
16 1331.84 1338.42       39        3    12  1333.37   3.29   3.42   Co-60  1332.50  
 0.0000 0.0000
17 1457.63 1463.78     1005      961    33  1461.09   1.68   2.81   K-40   1461.00  
 0.0046 0.0002
18 1761.27 1767.85       87       77    10  1765.06   1.57   2.90   Bi-214 1764.49  
 0.0003 0.0000

Page 1

 
Page 369 of 513

 
S1611422002 



 100  200  300  400  500  600  700  800  900  1000  1100  1200  1300  1400  1500  1600  1700 
1.0e0

1.0e1

1.0e2

1.0e3

1.0e4

1.0e5

Th
-2

28
 

Th
-2

34
 

R
a-

22
6 

P
b-

21
2 

P
b-

21
4 

P
b-

21
2 

A
c-

22
8 

P
b-

21
4 

C
o-

56
  

Tl
-2

08
 

B
i-2

14
 

B
i-2

12
 

B
i-2

14
 

C
o-

56
  

Tl
-2

08
 

A
c-

22
8 

A
c-

22
8 

P
a-

23
4M

C
o-

56
  

B
i-2

14
 

B
i-2

14
 

C
o-

56
  

C
o-

56
  

K
-4

0 
  

B
i-2

12
 

Energy (keV)

C
ou

nt
s

S1611422-063A. Real/Live Time = 4532/4500 (s).
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S1611422-063A.Rpt

Detector #4      ACQ 09-Jan-2017 at  2:06:19   RT = 4532.7   LT = 4500.0
            Rad Chem 1
            S1611422-063A
ROI#   RANGE( keV)    GROSS      NET   +/-  CENTROID  FWHM FW(1/5)M LIBRARY ( keV)  
   �Ci    +/-
 1  606.78  611.61     1522     1357    42   609.41   1.11   1.76   Bi-214  609.31  
 0.0007 0.0000
 2  659.24  664.07      160       18    20   661.36   1.49   1.65   Cs-137  661.66  
 0.0000 0.0000
 3  724.43  729.70      182       82    19   727.39   1.21   1.70   Bi-212  727.00  
 0.0003 0.0001
 4  765.70  770.97      206      102    20   768.77   0.71   2.00   Bi-214  768.36  
 0.0006 0.0001
 5  824.75  830.01       95       20    16   825.59   0.29   0.50   Co-60   826.28  
 0.0756 0.0605
 6  844.94  850.21      107       57    14   846.92   1.22   1.62   Co-56   846.77  
 0.0000 0.0000
 7  857.89  863.16      118       47    16   860.41   0.75   1.61   Tl-208  860.56  
 0.0001 0.0000
 8  908.38  913.87      348      274    22   911.34   1.32   1.99   Ac-228  911.20  
 0.0003 0.0000
 9  966.11  971.82      254      177    21   969.10   1.29   1.90   Ac-228  968.97  
 0.0004 0.0000
10  997.94 1003.65       84       25    15  1001.21   0.38   1.00   Pa-234M1001.03  
 0.0010 0.0006
11 1060.94 1067.09      105       23    18  1064.93   0.32   0.52  No close library 
match!
12 1117.36 1123.07      398      330    23  1120.43   1.50   2.43   Bi-214 1120.29  
 0.0008 0.0001
13 1172.46 1178.61       82      -10    18  Could not properly fit the peak.
14 1235.02 1241.17      192       76    22  1238.15   0.70   1.15   Bi-214 1238.11  
 0.0005 0.0002
15 1271.90 1278.49       49       -8    15  1273.00   3.29   3.42  No close library 
match!
16 1331.84 1338.42       53      -14    16  1336.67   0.22   0.35   Co-60  1332.50  
 0.0000 0.0000
17 1457.63 1463.78     1168     1134    35  1461.13   1.65   2.75   K-40   1461.00  
 0.0054 0.0002
18 1761.27 1767.85      261      251    17  1764.93   2.15   2.53   Bi-214 1764.49  
 0.0011 0.0001
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S1611422-064A. Real/Live Time = 4530/4500 (s).
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S1611422-064A.Rpt

Detector #4      ACQ 09-Jan-2017 at  3:22:51   RT = 4530.1   LT = 4500.0
            Rad Chem 1
            S1611422-064A
ROI#   RANGE( keV)    GROSS      NET   +/-  CENTROID  FWHM FW(1/5)M LIBRARY ( keV)  
   �Ci    +/-
 1  606.78  611.61      530      426    26   609.42   1.20   1.82   Bi-214  609.31  
 0.0002 0.0000
 2  659.24  664.07       67       13    12   662.75   0.26   0.42   Cs-137  661.66  
 0.0000 0.0000
 3  724.43  729.70      187      108    18   727.06   0.76   2.11   Bi-212  727.00  
 0.0004 0.0001
 4  765.70  770.97      105       55    14   768.63   1.12   1.65   Bi-214  768.36  
 0.0003 0.0001
 5  824.75  830.01       70      -18    16   825.51   0.40   0.55   Co-60   826.28  
 0.0000 0.0605
 6  844.94  850.21       99       53    14   847.15   0.70   1.69   Co-56   846.77  
 0.0000 0.0000
 7  857.89  863.16      120       70    15   861.13   0.27   1.39   Tl-208  860.56  
 0.0002 0.0000
 8  908.38  913.87      426      370    23   911.38   1.45   2.08   Ac-228  911.20  
 0.0004 0.0000
 9  966.11  971.82      224      183    18   969.09   1.47   2.32   Ac-228  968.97  
 0.0004 0.0000
10  997.94 1003.65       62      -24    16  1001.89   0.99   1.19   Pa-234M1001.03  
 0.0000 0.0006
11 1060.94 1067.09       61        3    15  1064.67   0.25   0.72  No close library 
match!
12 1117.36 1123.07      150      105    16  1120.64   0.90   2.14   Bi-214 1120.29  
 0.0003 0.0000
13 1172.46 1178.61       65        2    15  1173.56   4.23   4.65   Co-60  1173.24  
 0.0000 0.0000
14 1235.02 1241.17       88        1    18  1238.32   0.58   0.76   Co-56  1238.28  
 0.0000 0.0000
15 1271.90 1278.49       46        5    13  1273.22   0.22   0.35  No close library 
match!
16 1331.84 1338.42       36      -11    13  1337.32   0.66   0.79   Co-60  1332.50  
 0.0000 0.0000
17 1457.63 1463.78     1109     1080    34  1461.04   1.85   2.76   K-40   1461.00  
 0.0052 0.0002
18 1761.27 1767.85       99       83    12  1765.16   0.69   2.03   Bi-214 1764.49  
 0.0004 0.0001
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S1611422-065A. Real/Live Time = 4531/4500 (s).
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S1611422-065A.Rpt

Detector #4      ACQ 09-Jan-2017 at  4:39:19   RT = 4531.1   LT = 4500.0
            Rad Chem 1
            S1611422-065A
ROI#   RANGE( keV)    GROSS      NET   +/-  CENTROID  FWHM FW(1/5)M LIBRARY ( keV)  
   �Ci    +/-
 1  606.78  611.61      560      410    28   609.38   1.33   1.74   Bi-214  609.31  
 0.0002 0.0000
 2  659.24  664.07       90      -10    16   660.78   1.32   1.45   Cs-137  661.66  
 0.0000 0.0000
 3  724.43  729.70      200      142    18   727.30   1.37   2.03   Bi-212  727.00  
 0.0005 0.0001
 4  765.70  770.97      121       29    17   768.74   0.30   0.79   Bi-214  768.36  
 0.0002 0.0001
 5  824.75  830.01       64       10    13   826.69   0.32   0.52   Co-60   826.28  
 0.0378 0.0491
 6  844.94  850.21      114       22    17   847.28   0.44   0.91   Co-56   846.77  
 0.0000 0.0000
 7  857.89  863.16      121       54    16   860.70   0.80   1.63   Tl-208  860.56  
 0.0001 0.0000
 8  908.38  913.87      405      340    23   911.40   1.39   2.08   Ac-228  911.20  
 0.0004 0.0000
 9  966.11  971.82      266      212    20   969.29   1.47   2.34   Ac-228  968.97  
 0.0004 0.0000
10  997.94 1003.65       57       12    13  1001.67   1.54   1.67   Pa-234M1001.03  
 0.0005 0.0005
11 1060.94 1067.09       63        0    15  1062.04   2.30   2.50  No close library 
match!
12 1117.36 1123.07      168       87    19  1120.49   0.51   1.24   Bi-214 1120.29  
 0.0002 0.0000
13 1172.46 1178.61       66       18    14  1174.18   0.36   1.95   Co-60  1173.24  
 0.0000 0.0000
14 1235.02 1241.17      107       49    16  1238.29   0.91   2.09   Co-56  1238.28  
 0.0000 0.0000
15 1271.90 1278.49       54       13    13  1273.54   1.83   2.25  No close library 
match!
16 1331.84 1338.42       41      -11    14  1336.23   0.22   0.35   Co-60  1332.50  
 0.0000 0.0000
17 1457.63 1463.78     1121     1092    34  1461.11   2.02   2.61   K-40   1461.00  
 0.0052 0.0002
18 1761.27 1767.85       90       69    12  1764.29   0.26   0.48   Bi-214 1764.49  
 0.0003 0.0001
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S1611422-066A. Real/Live Time = 4531/4500 (s).
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S1611422-066A.Rpt

Detector #4      ACQ 09-Jan-2017 at  5:56:01   RT = 4531.1   LT = 4500.0
            Rad Chem 1
            S1611422-066A
ROI#   RANGE( keV)    GROSS      NET   +/-  CENTROID  FWHM FW(1/5)M LIBRARY ( keV)  
   �Ci    +/-
 1  606.78  611.61      685      566    30   609.42   1.15   1.72   Bi-214  609.31  
 0.0003 0.0000
 2  659.24  664.07      204      135    18   661.76   1.11   1.82   Cs-137  661.66  
 0.0000 0.0000
 3  724.43  729.70      191       58    21   727.38   1.25   1.70   Bi-212  727.00  
 0.0002 0.0001
 4  765.70  770.97      115       61    15   768.29   0.52   1.31   Bi-214  768.36  
 0.0003 0.0001
 5  824.75  830.01       76       18    14   826.39   0.45   0.68   Co-60   826.28  
 0.0680 0.0529
 6  844.94  850.21      113       46    16   846.92   0.54   0.77   Co-56   846.77  
 0.0000 0.0000
 7  857.89  863.16      114       39    16   860.42   0.46   1.91   Tl-208  860.56  
 0.0001 0.0000
 8  908.38  913.87      344      288    21   911.33   1.74   2.48   Ac-228  911.20  
 0.0003 0.0000
 9  966.11  971.82      252      184    20   968.98   1.33   1.73   Ac-228  968.97  
 0.0004 0.0000
10  997.94 1003.65       64        1    14  1001.56   0.44   1.30   Pa-234M1001.03  
 0.0000 0.0006
11 1060.94 1067.09       57      -11    15  1064.89   0.72   1.08  No close library 
match!
12 1117.36 1123.07      196      128    19  1120.17   1.06   2.57   Bi-214 1120.29  
 0.0003 0.0000
13 1172.46 1178.61       71       13    15  1177.04   0.29   0.51   Co-60  1173.24  
 0.0000 0.0000
14 1235.02 1241.17      128       36    19  1238.55   0.32   1.91   Co-56  1238.28  
 0.0000 0.0000
15 1271.90 1278.49       62        0    16  1273.22   0.22   0.35  No close library 
match!
16 1331.84 1338.42       40       14    11  1336.67   0.22   0.35   Co-60  1332.50  
 0.0000 0.0000
17 1457.63 1463.78     1035      991    34  1461.08   1.67   2.65   K-40   1461.00  
 0.0047 0.0002
18 1761.27 1767.85      117      101    12  1765.36   1.38   2.39   Bi-214 1764.49  
 0.0004 0.0001
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S1611422-067A. Real/Live Time = 4531/4500 (s).
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S1611422-067A.Rpt

Detector #4      ACQ 09-Jan-2017 at  7:12:38   RT = 4531.6   LT = 4500.0
            Rad Chem 1
            S1611422-067A
ROI#   RANGE( keV)    GROSS      NET   +/-  CENTROID  FWHM FW(1/5)M LIBRARY ( keV)  
   �Ci    +/-
 1  606.78  611.61      591      503    27   609.41   1.17   1.88   Bi-214  609.31  
 0.0003 0.0000
 2  659.24  664.07       94       33    14   662.14   0.91   1.25   Cs-137  661.66  
 0.0000 0.0000
 3  724.43  729.70      193      114    19   727.49   1.35   2.02   Bi-212  727.00  
 0.0004 0.0001
 4  765.70  770.97      132       49    17   768.25   1.25   2.46   Bi-214  768.36  
 0.0003 0.0001
 5  824.75  830.01       74        3    15   826.06   0.26   0.75   Co-60   826.28  
 0.0113 0.0567
 6  844.94  850.21      118       43    16   847.36   0.80   1.28   Co-56   846.77  
 0.0000 0.0000
 7  857.89  863.16      103       49    14   860.72   1.38   1.60   Tl-208  860.56  
 0.0001 0.0000
 8  908.38  913.87      353      301    21   911.33   1.57   2.39   Ac-228  911.20  
 0.0003 0.0000
 9  966.11  971.82      235      176    19   968.99   1.39   2.40   Ac-228  968.97  
 0.0004 0.0000
10  997.94 1003.65       70       20    13  1002.13   0.26   0.46   Pa-234M1001.03  
 0.0008 0.0005
11 1060.94 1067.09       53        5    13  1065.51   0.32   0.52  No close library 
match!
12 1117.36 1123.07      157       94    17  1120.44   1.54   2.25   Bi-214 1120.29  
 0.0002 0.0000
13 1172.46 1178.61       74        1    16  1176.41   0.22   0.35   Co-60  1173.24  
 0.0000 0.0000
14 1235.02 1241.17      107       49    16  1237.82   1.70   2.13   Bi-214 1238.11  
 0.0004 0.0001
15 1271.90 1278.49       62        0    16  1272.78   3.29   3.42  No close library 
match!
16 1331.84 1338.42       43       12    11  1333.15   0.25   0.72   Co-60  1332.50  
 0.0000 0.0000
17 1457.63 1463.78     1116     1082    34  1461.11   1.86   2.72   K-40   1461.00  
 0.0052 0.0002
18 1761.27 1767.85       87       71    11  1764.97   1.16   1.91   Bi-214 1764.49  
 0.0003 0.0000
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S1611422-068A. Real/Live Time = 4539/4500 (s).
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S1611422-068A.Rpt

Detector #4      ACQ 09-Jan-2017 at  8:28:56   RT = 4539.0   LT = 4500.0
            Rad Chem 1
            S1611422-068A
ROI#   RANGE( keV)    GROSS      NET   +/-  CENTROID  FWHM FW(1/5)M LIBRARY ( keV)  
   �Ci    +/-
 1  606.78  611.61      990      894    34   609.42   1.31   1.85   Bi-214  609.31  
 0.0005 0.0000
 2  659.24  664.07      100       27    15   660.66   0.42   0.64   Cs-137  661.66  
 0.0000 0.0000
 3  724.43  729.70      227      148    19   727.18   1.02   1.92   Bi-212  727.00  
 0.0005 0.0001
 4  765.70  770.97      162       95    17   768.31   0.91   1.68   Bi-214  768.36  
 0.0005 0.0001
 5  824.75  830.01       75      -17    16   825.40   0.25   0.40   Co-60   826.28  
 0.0000 0.0605
 6  844.94  850.21      120       32    17   847.20   0.51   1.92   Co-56   846.77  
 0.0000 0.0000
 7  857.89  863.16      143       93    15   860.94   0.29   1.48   Tl-208  860.56  
 0.0002 0.0000
 8  908.38  913.87      481      403    25   911.37   1.32   2.02   Ac-228  911.20  
 0.0005 0.0000
 9  966.11  971.82      328      215    24   969.11   1.35   1.99   Ac-228  968.97  
 0.0004 0.0000
10  997.94 1003.65       80       26    14  1001.02   0.61   0.80   Pa-234M1001.03  
 0.0011 0.0006
11 1060.94 1067.09       76       13    15  1065.52   0.29   0.50  No close library 
match!
12 1117.36 1123.07      265      184    21  1120.44   1.33   1.89   Bi-214 1120.29  
 0.0005 0.0001
13 1172.46 1178.61       70       36    12  1174.00   0.27   1.54   Co-60  1173.24  
 0.0000 0.0000
14 1235.02 1241.17      162       85    19  1238.08   2.04   2.59   Bi-214 1238.11  
 0.0006 0.0001
15 1271.90 1278.49       65        3    16  1273.00   0.88   1.01  No close library 
match!
16 1331.84 1338.42       43        7    12  1335.13   0.22   0.35   Co-60  1332.50  
 0.0000 0.0000
17 1457.63 1463.78     1308     1284    37  1461.11   1.68   2.70   K-40   1461.00  
 0.0061 0.0002
18 1761.27 1767.85      176      160    15  1764.98   1.40   2.41   Bi-214 1764.49  
 0.0007 0.0001
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S1611422-069A. Real/Live Time = 4539/4500 (s).
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S1611422-069A.Rpt

Detector #4      ACQ 09-Jan-2017 at  9:45:22   RT = 4539.7   LT = 4500.0
            Rad Chem 1
            S1611422-069A
ROI#   RANGE( keV)    GROSS      NET   +/-  CENTROID  FWHM FW(1/5)M LIBRARY ( keV)  
   �Ci    +/-
 1  606.78  611.61      612      489    28   609.44   1.17   1.73   Bi-214  609.31  
 0.0002 0.0000
 2  659.24  664.07      102       29    15   660.71   2.22   3.56   Cs-137  661.66  
 0.0000 0.0000
 3  724.43  729.70      201      143    18   727.28   1.12   1.99   Bi-212  727.00  
 0.0005 0.0001
 4  765.70  770.97      126       30    18   768.25   0.41   0.60   Bi-214  768.36  
 0.0002 0.0001
 5  824.75  830.01       57      -22    15   825.62   0.33   0.53   Co-60   826.28  
 0.0000 0.0567
 6  844.94  850.21      123       40    17   846.37   0.38   0.58   Co-56   846.77  
 0.0000 0.0000
 7  857.89  863.16      142       67    17   860.90   1.20   2.33   Tl-208  860.56  
 0.0002 0.0000
 8  908.38  913.87      399      312    24   911.25   1.39   1.94   Ac-228  911.20  
 0.0004 0.0000
 9  966.11  971.82      281      218    20   969.31   1.51   2.10   Ac-228  968.97  
 0.0004 0.0000
10  997.94 1003.65       73       28    13  1000.77   0.38   1.61   Pa-234M1001.03  
 0.0011 0.0005
11 1060.94 1067.09       77        0    17  1065.43   0.41   0.56  No close library 
match!
12 1117.36 1123.07      178      137    16  1120.43   1.12   2.06   Bi-214 1120.29  
 0.0004 0.0000
13 1172.46 1178.61       86       -1    18  1174.00   2.41   2.55   Co-60  1173.24  
 0.0000 0.0000
14 1235.02 1241.17      114       41    17  1238.61   0.43   1.90   Co-56  1238.28  
 0.0000 0.0000
15 1271.90 1278.49       67       10    15  1273.88   4.17   4.30  No close library 
match!
16 1331.84 1338.42       47       21    11  1335.67   2.43   2.55   Co-60  1332.50  
 0.0000 0.0000
17 1457.63 1463.78     1303     1250    38  1461.07   1.49   2.49   K-40   1461.00  
 0.0060 0.0002
18 1761.27 1767.85      127      117    12  1764.82   1.16   2.89   Bi-214 1764.49  
 0.0005 0.0001
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S1611422-070A. Real/Live Time = 4534/4500 (s).
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S1611422-070A.Rpt

Detector #4      ACQ 09-Jan-2017 at 11:01:49   RT = 4534.6   LT = 4500.0
            Rad Chem 1
            S1611422-070A
ROI#   RANGE( keV)    GROSS      NET   +/-  CENTROID  FWHM FW(1/5)M LIBRARY ( keV)  
   �Ci    +/-
 1  606.78  611.61      854      758    32   609.41   1.07   1.85   Bi-214  609.31  
 0.0004 0.0000
 2  659.24  664.07      117       10    17   661.44   0.24   0.39   Cs-137  661.66  
 0.0000 0.0000
 3  724.43  729.70      250      129    22   727.44   0.56   2.17   Bi-212  727.00  
 0.0005 0.0001
 4  765.70  770.97      171       58    20   768.69   1.09   1.39   Bi-214  768.36  
 0.0003 0.0001
 5  824.75  830.01       77      -15    16   826.06   0.22   0.35   Co-60   826.28  
 0.0000 0.0605
 6  844.94  850.21      133       50    17   847.21   0.43   1.46   Co-56   846.77  
 0.0000 0.0000
 7  857.89  863.16      156       73    18   860.65   1.19   1.82   Tl-208  860.56  
 0.0002 0.0000
 8  908.38  913.87      558      484    27   911.34   1.59   2.28   Ac-228  911.20  
 0.0005 0.0000
 9  966.11  971.82      336      282    21   969.08   1.62   2.11   Ac-228  968.97  
 0.0006 0.0000
10  997.94 1003.65       93       12    17  1000.54   0.27   0.49   Pa-234M1001.03  
 0.0005 0.0007
11 1060.94 1067.09       86       13    17  1064.67   0.29   0.53  No close library 
match!
12 1117.36 1123.07      236      146    21  1120.42   0.81   1.56   Bi-214 1120.29  
 0.0004 0.0001
13 1172.46 1178.61       83      -23    19  1175.09   0.27   0.48   Co-60  1173.24  
 0.0000 0.0000
14 1235.02 1241.17      147       50    20  1238.64   0.55   1.82   Co-56  1238.28  
 0.0000 0.0000
15 1271.90 1278.49       75      -13    18  1277.17   0.26   0.44  No close library 
match!
16 1331.84 1338.42       49        2    14  1337.54   0.22   0.35   Co-60  1332.50  
 0.0000 0.0000
17 1457.63 1463.78     1426     1382    39  1461.06   1.61   2.65   K-40   1461.00  
 0.0066 0.0002
18 1761.27 1767.85      176      160    15  1764.60   1.53   3.18   Bi-214 1764.49  
 0.0007 0.0001

Page 1

 
Page 385 of 513

 
S1611422002 



 100  200  300  400  500  600  700  800  900  1000  1100  1200  1300  1400  1500  1600  1700 
1.0e0

1.0e1

1.0e2

1.0e3

1.0e4

1.0e5

Th
-2

34
 

R
a-

22
6 

P
b-

21
2 

P
b-

21
4 

P
b-

21
2 

A
c-

22
8 

P
b-

21
4 

C
o-

56
  

Tl
-2

08
 

B
i-2

14
 

C
s-

13
7 

B
i-2

12
 

B
i-2

14
 

C
o-

56
  Tl
-2

08
 

A
c-

22
8 

A
c-

22
8 

B
i-2

14
 

C
o-

56
  

B
i-2

14
 

C
o-

56
  

K
-4

0 
  

B
i-2

12
 

Energy (keV)

C
ou

nt
s

S1611422-071A. Real/Live Time = 4529/4500 (s).
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S1611422-071A.Rpt

Detector #4      ACQ 09-Jan-2017 at 12:18:07   RT = 4529.0   LT = 4500.0
            Rad Chem 1
            S1611422-071A
ROI#   RANGE( keV)    GROSS      NET   +/-  CENTROID  FWHM FW(1/5)M LIBRARY ( keV)  
   �Ci    +/-
 1  606.78  611.61      607      538    27   609.39   1.07   1.67   Bi-214  609.31  
 0.0003 0.0000
 2  659.24  664.07      328      228    22   661.73   1.20   1.79   Cs-137  661.66  
 0.0001 0.0000
 3  724.43  729.70      157       82    17   727.37   0.92   2.29   Bi-212  727.00  
 0.0003 0.0001
 4  765.70  770.97      137       20    19   767.93   0.26   1.28   Bi-214  768.36  
 0.0001 0.0001
 5  824.75  830.01       64       -7    14   827.82   0.22   0.35   Co-60   826.28  
 0.0000 0.0529
 6  844.94  850.21      101       13    17   846.68   1.40   1.61   Co-56   846.77  
 0.0000 0.0000
 7  857.89  863.16      103       49    14   860.09   0.37   2.22   Tl-208  860.56  
 0.0001 0.0000
 8  908.38  913.87      359      290    22   911.28   1.42   2.26   Ac-228  911.20  
 0.0003 0.0000
 9  966.11  971.82      228      156    20   968.99   1.31   1.71   Ac-228  968.97  
 0.0003 0.0000
10  997.94 1003.65       71        8    15  1001.56   1.55   1.77   Pa-234M1001.03  
 0.0003 0.0006
11 1060.94 1067.09       63      -19    17  Could not properly fit the peak.
12 1117.36 1123.07      187      110    19  1120.33   1.74   2.21   Bi-214 1120.29  
 0.0003 0.0000
13 1172.46 1178.61       62        9    14  1175.09   2.41   2.55   Co-60  1173.24  
 0.0000 0.0000
14 1235.02 1241.17      135       62    18  1238.00   0.56   1.45   Bi-214 1238.11  
 0.0004 0.0001
15 1271.90 1278.49       57        0    15  1274.54   0.22   0.35  No close library 
match!
16 1331.84 1338.42       49       -8    15  1332.93   3.95   4.08   Co-60  1332.50  
 0.0000 0.0000
17 1457.63 1463.78     1222     1178    36  1461.09   1.75   2.82   K-40   1461.00  
 0.0056 0.0002
18 1761.27 1767.85      110       89    13  1765.23   0.87   2.92   Bi-214 1764.49  
 0.0004 0.0001
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S1611422-072A. Real/Live Time = 4529/4500 (s).
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S1611422-072A.Rpt

Detector #4      ACQ 09-Jan-2017 at 13:34:51   RT = 4529.9   LT = 4500.0
            Rad Chem 1
            S1611422-072A
ROI#   RANGE( keV)    GROSS      NET   +/-  CENTROID  FWHM FW(1/5)M LIBRARY ( keV)  
   �Ci    +/-
 1  606.78  611.61      575      491    27   609.41   1.41   1.97   Bi-214  609.31  
 0.0003 0.0000
 2  659.24  664.07      100       -7    17   663.30   0.42   0.56   Cs-137  661.66  
 0.0000 0.0000
 3  724.43  729.70      200      112    19   727.24   1.23   2.32   Bi-212  727.00  
 0.0004 0.0001
 4  765.70  770.97      128       28    18   769.25   0.27   0.71   Bi-214  768.36  
 0.0002 0.0001
 5  824.75  830.01       69       36    11   825.67   0.46   0.71   Co-60   826.28  
 0.1361 0.0416
 6  844.94  850.21      101       26    16   846.36   1.00   1.24   Co-56   846.77  
 0.0000 0.0000
 7  857.89  863.16      119       36    17   861.38   0.25   2.05   Tl-208  860.56  
 0.0001 0.0000
 8  908.38  913.87      414      353    23   911.23   1.36   2.15   Ac-228  911.20  
 0.0004 0.0000
 9  966.11  971.82      287      210    21   969.04   1.38   2.17   Ac-228  968.97  
 0.0004 0.0000
10  997.94 1003.65       81       31    14  1002.62   0.48   0.72   Pa-234M1001.03  
 0.0013 0.0006
11 1060.94 1067.09       85       -7    18  1065.33   0.27   0.70  No close library 
match!
12 1117.36 1123.07      188       98    20  1120.41   1.27   2.22   Bi-214 1120.29  
 0.0003 0.0001
13 1172.46 1178.61       82       34    14  1176.66   0.29   0.61   Co-60  1173.24  
 0.0000 0.0000
14 1235.02 1241.17      125       77    16  1238.40   0.69   1.71   Co-56  1238.28  
 0.0000 0.0000
15 1271.90 1278.49       64       -8    17  1275.86   0.22   0.35  No close library 
match!
16 1331.84 1338.42       50      -22    16  1336.23   0.22   0.35   Co-60  1332.50  
 0.0000 0.0000
17 1457.63 1463.78     1439     1405    39  1461.03   1.85   2.72   K-40   1461.00  
 0.0067 0.0002
18 1761.27 1767.85       91       75    11  1765.22   1.45   2.87   Bi-214 1764.49  
 0.0003 0.0000
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S1611422-073A. Real/Live Time = 4530/4500 (s).
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S1611422-073A.Rpt

Detector #4      ACQ 09-Jan-2017 at 14:51:23   RT = 4531.0   LT = 4500.0
            Rad Chem 1
            S1611422-073A
ROI#   RANGE( keV)    GROSS      NET   +/-  CENTROID  FWHM FW(1/5)M LIBRARY ( keV)  
   �Ci    +/-
 1  606.78  611.61      670      559    29   609.43   1.29   1.95   Bi-214  609.31  
 0.0003 0.0000
 2  659.24  664.07       89      -34    17  Could not properly fit the peak.
 3  724.43  729.70      205      126    19   727.38   1.33   1.77   Bi-212  727.00  
 0.0005 0.0001
 4  765.70  770.97      131       56    17   768.67   0.56   2.27   Bi-214  768.36  
 0.0003 0.0001
 5  824.75  830.01       74       16    14   826.06   3.51   3.64   Co-60   826.28  
 0.0605 0.0529
 6  844.94  850.21      127       52    17   847.34   0.32   1.50   Co-56   846.77  
 0.0000 0.0000
 7  857.89  863.16      119       56    15   860.40   0.77   2.17   Tl-208  860.56  
 0.0001 0.0000
 8  908.38  913.87      423      358    23   911.28   1.38   1.93   Ac-228  911.20  
 0.0004 0.0000
 9  966.11  971.82      268      191    21   969.13   1.03   1.80   Ac-228  968.97  
 0.0004 0.0000
10  997.94 1003.65       95        9    17  1001.01   0.24   0.39   Pa-234M1001.03  
 0.0004 0.0007
11 1060.94 1067.09       76       13    15  1064.45   0.24   0.39  No close library 
match!
12 1117.36 1123.07      184      116    18  1120.33   1.19   3.32   Bi-214 1120.29  
 0.0003 0.0000
13 1172.46 1178.61       66      -11    16  1177.95   0.22   0.35   Co-60  1173.24  
 0.0000 0.0000
14 1235.02 1241.17      116       68    15  1238.31   0.86   1.54   Co-56  1238.28  
 0.0000 0.0000
15 1271.90 1278.49       65       -2    16  1273.22   0.26   0.44  No close library 
match!
16 1331.84 1338.42       48       12    12  1332.71   4.28   4.48   Co-60  1332.50  
 0.0000 0.0000
17 1457.63 1463.78     1222     1174    36  1461.16   1.50   2.49   K-40   1461.00  
 0.0056 0.0002
18 1761.27 1767.85      106       90    12  1764.76   0.88   2.68   Bi-214 1764.49  
 0.0004 0.0001
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S1611422-074A. Real/Live Time = 4531/4500 (s).
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S1611422-074A.Rpt

Detector #4      ACQ 09-Jan-2017 at 16:07:42   RT = 4531.7   LT = 4500.0
            Rad Chem 1
            S1611422-074A
ROI#   RANGE( keV)    GROSS      NET   +/-  CENTROID  FWHM FW(1/5)M LIBRARY ( keV)  
   �Ci    +/-
 1  606.78  611.61      533      418    27   609.45   1.32   2.05   Bi-214  609.31  
 0.0002 0.0000
 2  659.24  664.07      110       26    16   660.25   1.07   1.35   Cs-137  661.66  
 0.0000 0.0000
 3  724.43  729.70      287      224    20   727.35   1.59   2.31   Bi-212  727.00  
 0.0008 0.0001
 4  765.70  770.97      159       51    19   767.68   0.97   1.39   Bi-214  768.36  
 0.0003 0.0001
 5  824.75  830.01       75        4    15   825.84   2.30   2.50   Co-60   826.28  
 0.0151 0.0567
 6  844.94  850.21      124       57    16   846.88   0.72   2.24   Co-56   846.77  
 0.0000 0.0000
 7  857.89  863.16      150       75    17   860.68   1.40   2.01   Tl-208  860.56  
 0.0002 0.0000
 8  908.38  913.87      630      578    27   911.35   1.30   2.28   Ac-228  911.20  
 0.0007 0.0000
 9  966.11  971.82      416      344    24   969.14   1.69   2.20   Ac-228  968.97  
 0.0007 0.0000
10  997.94 1003.65       83      -12    17  1001.01   0.27   0.48   Pa-234M1001.03  
 0.0000 0.0007
11 1060.94 1067.09       94        2    18  1064.45   0.37   0.88  No close library 
match!
12 1117.36 1123.07      169       79    19  1120.65   1.22   2.17   Bi-214 1120.29  
 0.0002 0.0000
13 1172.46 1178.61       75      -22    18  1175.75   0.25   0.40   Co-60  1173.24  
 0.0000 0.0000
14 1235.02 1241.17      119       42    18  1238.66   0.63   2.70   Co-56  1238.28  
 0.0000 0.0000
15 1271.90 1278.49       62       10    15  1276.18   0.39   0.55  No close library 
match!
16 1331.84 1338.42       39      -18    14  Could not properly fit the peak.
17 1457.63 1463.78     1366     1313    38  1461.08   1.81   2.82   K-40   1461.00  
 0.0063 0.0002
18 1761.27 1767.85       97       76    12  1765.41   0.38   2.63   Bi-214 1764.49  
 0.0003 0.0001
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S1611422-075A. Real/Live Time = 4525/4500 (s).
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S1611422-075A.Rpt

Detector #4      ACQ 09-Jan-2017 at 17:24:02   RT = 4525.6   LT = 4500.0
            Rad Chem 1
            S1611422-075A
ROI#   RANGE( keV)    GROSS      NET   +/-  CENTROID  FWHM FW(1/5)M LIBRARY ( keV)  
   �Ci    +/-
 1  606.78  611.61      405      336    23   609.33   1.01   1.85   Bi-214  609.31  
 0.0002 0.0000
 2  659.24  664.07       59        9    12   663.22   0.29   0.50   Cs-137  661.66  
 0.0000 0.0000
 3  724.43  729.70      138       80    16   727.33   1.34   1.61   Bi-212  727.00  
 0.0003 0.0001
 4  765.70  770.97      109       51    15   767.73   0.30   1.02   Bi-214  768.36  
 0.0003 0.0001
 5  824.75  830.01       54       25    10   826.06   0.22   0.35   Co-60   826.28  
 0.0945 0.0378
 6  844.94  850.21       99       61    13   846.70   0.41   1.16   Co-56   846.77  
 0.0000 0.0000
 7  857.89  863.16       92       54    13   861.17   0.34   1.23   Tl-208  860.56  
 0.0001 0.0000
 8  908.38  913.87      276      202    21   911.27   1.80   2.38   Ac-228  911.20  
 0.0002 0.0000
 9  966.11  971.82      133       92    15   969.16   0.38   1.86   Ac-228  968.97  
 0.0002 0.0000
10  997.94 1003.65       52       -7    14  1000.68   0.52   0.95   Pa-234M1001.03  
 0.0000 0.0006
11 1060.94 1067.09       50       16    12  1063.36   2.41   2.55  No close library 
match!
12 1117.36 1123.07      114       78    14  1120.66   0.36   1.10   Bi-214 1120.29  
 0.0002 0.0000
13 1172.46 1178.61       48        0    13  1176.67   0.32   0.52   Co-60  1173.24  
 0.0000 0.0000
14 1235.02 1241.17       87       29    15  1238.51   0.34   1.33   Co-56  1238.28  
 0.0000 0.0000
15 1271.90 1278.49       35      -12    13  1277.61   0.22   0.35  No close library 
match!
16 1331.84 1338.42       40        4    12  1333.59   4.28   4.48   Co-60  1332.50  
 0.0000 0.0000
17 1457.63 1463.78      828      799    30  1461.10   1.58   2.62   K-40   1461.00  
 0.0038 0.0001
18 1761.27 1767.85       83       62    12  1765.02   0.38   2.20   Bi-214 1764.49  
 0.0003 0.0001
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S1611422-076A. Real/Live Time = 4527/4500 (s).
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S1611422-076A.Rpt

Detector #4      ACQ 09-Jan-2017 at 18:40:25   RT = 4527.1   LT = 4500.0
            Rad Chem 1
            S1611422-076A
ROI#   RANGE( keV)    GROSS      NET   +/-  CENTROID  FWHM FW(1/5)M LIBRARY ( keV)  
   �Ci    +/-
 1  606.78  611.61      848      737    32   609.44   1.20   1.85   Bi-214  609.31  
 0.0004 0.0000
 2  659.24  664.07       96      -15    17   661.22   0.33   0.53   Cs-137  661.66  
 0.0000 0.0000
 3  724.43  729.70      172      101    18   727.40   1.08   1.69   Bi-212  727.00  
 0.0004 0.0001
 4  765.70  770.97      142       59    17   768.50   0.98   1.63   Bi-214  768.36  
 0.0003 0.0001
 5  824.75  830.01       66        3    14   825.62   0.26   0.42   Co-60   826.28  
 0.0113 0.0529
 6  844.94  850.21      112       70    14   846.92   0.61   1.54   Co-56   846.77  
 0.0000 0.0000
 7  857.89  863.16      106       27    16   860.82   0.58   1.67   Tl-208  860.56  
 0.0001 0.0000
 8  908.38  913.87      351      286    22   911.40   1.89   2.32   Ac-228  911.20  
 0.0003 0.0000
 9  966.11  971.82      255      205    19   969.16   1.24   2.29   Ac-228  968.97  
 0.0004 0.0000
10  997.94 1003.65       91       28    15  1001.10   0.41   0.61   Pa-234M1001.03  
 0.0011 0.0006
11 1060.94 1067.09       55       11    13  1062.26   1.37   1.58  No close library 
match!
12 1117.36 1123.07      207      144    19  1120.30   0.68   1.54   Bi-214 1120.29  
 0.0004 0.0000
13 1172.46 1178.61       68       15    14  1173.52   1.64   1.84   Co-60  1173.24  
 0.0000 0.0000
14 1235.02 1241.17      136       63    18  1238.77   0.41   0.78   Co-56  1238.28  
 0.0000 0.0000
15 1271.90 1278.49       60       -7    16  1276.95   0.26   0.44  No close library 
match!
16 1331.84 1338.42       39       13    10  1337.11   0.27   0.92   Co-60  1332.50  
 0.0000 0.0000
17 1457.63 1463.78     1087     1039    34  1461.08   1.68   2.74   K-40   1461.00  
 0.0050 0.0002
18 1761.27 1767.85      112      102    12  1764.96   1.28   1.91   Bi-214 1764.49  
 0.0004 0.0001
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S1611422-077A. Real/Live Time = 4528/4500 (s).
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S1611422-077A.Rpt

Detector #4      ACQ 09-Jan-2017 at 19:56:50   RT = 4528.2   LT = 4500.0
            Rad Chem 1
            S1611422-077A
ROI#   RANGE( keV)    GROSS      NET   +/-  CENTROID  FWHM FW(1/5)M LIBRARY ( keV)  
   �Ci    +/-
 1  606.78  611.61      656      549    29   609.53   1.06   1.73   Bi-214  609.31  
 0.0003 0.0000
 2  659.24  664.07      103       30    15   661.77   1.09   1.28   Cs-137  661.66  
 0.0000 0.0000
 3  724.43  729.70      258      179    20   727.53   1.24   2.26   Bi-212  727.00  
 0.0007 0.0001
 4  765.70  770.97      149       49    19   768.79   0.45   0.79   Bi-214  768.36  
 0.0003 0.0001
 5  824.75  830.01       86        7    16   825.94   0.48   0.72   Co-60   826.28  
 0.0265 0.0605
 6  844.94  850.21      126       47    17   846.71   0.36   0.97   Co-56   846.77  
 0.0000 0.0000
 7  857.89  863.16      146       67    17   860.46   0.92   1.74   Tl-208  860.56  
 0.0002 0.0000
 8  908.38  913.87      492      427    25   911.35   1.42   2.31   Ac-228  911.20  
 0.0005 0.0000
 9  966.11  971.82      316      217    23   969.24   1.26   2.28   Ac-228  968.97  
 0.0004 0.0000
10  997.94 1003.65       87       33    14  1001.23   1.04   1.21   Pa-234M1001.03  
 0.0013 0.0006
11 1060.94 1067.09       81       13    16  1062.26   1.54   1.67  No close library 
match!
12 1117.36 1123.07      240      154    21  1120.08   1.01   2.30   Bi-214 1120.29  
 0.0004 0.0001
13 1172.46 1178.61       92       15    17  1173.15   1.53   1.67   Co-60  1173.24  
 0.0000 0.0000
14 1235.02 1241.17      128       80    16  1237.20   0.30   2.86   Bi-214 1238.11  
 0.0006 0.0001
15 1271.90 1278.49       65       34    12  1277.33   0.78   1.38  No close library 
match!
16 1331.84 1338.42       42        1    13  1335.13   2.20   2.33   Co-60  1332.50  
 0.0000 0.0000
17 1457.63 1463.78     1399     1355    39  1461.11   1.88   2.66   K-40   1461.00  
 0.0065 0.0002
18 1761.27 1767.85      122      101    13  1764.96   1.45   2.61   Bi-214 1764.49  
 0.0004 0.0001
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S1611422-078A. Real/Live Time = 4529/4500 (s).
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S1611422-078A.Rpt

Detector #4      ACQ 09-Jan-2017 at 21:13:01   RT = 4529.8   LT = 4500.0
            Rad Chem 1
            S1611422-078A
ROI#   RANGE( keV)    GROSS      NET   +/-  CENTROID  FWHM FW(1/5)M LIBRARY ( keV)  
   �Ci    +/-
 1  606.78  611.61      723      612    30   609.43   1.15   1.90   Bi-214  609.31  
 0.0003 0.0000
 2  659.24  664.07      141      103    14   661.68   0.89   1.24   Cs-137  661.66  
 0.0000 0.0000
 3  724.43  729.70      164       60    19   727.33   1.03   1.71   Bi-212  727.00  
 0.0002 0.0001
 4  765.70  770.97      139       31    19   768.33   1.04   1.22   Bi-214  768.36  
 0.0002 0.0001
 5  824.75  830.01       69       -2    14   828.48   0.22   0.35   Co-60   826.28  
 0.0000 0.0529
 6  844.94  850.21       96       33    15   847.10   0.76   1.30   Co-56   846.77  
 0.0000 0.0000
 7  857.89  863.16       94       52    13   860.86   1.09   1.65   Tl-208  860.56  
 0.0001 0.0000
 8  908.38  913.87      303      221    22   911.14   1.09   1.93   Ac-228  911.20  
 0.0002 0.0000
 9  966.11  971.82      215      147    19   969.21   1.57   1.92   Ac-228  968.97  
 0.0003 0.0000
10  997.94 1003.65       71        8    15  1001.48   0.38   0.83   Pa-234M1001.03  
 0.0003 0.0006
11 1060.94 1067.09       57        9    13  1062.08   0.32   1.09  No close library 
match!
12 1117.36 1123.07      206      134    19  1120.53   1.70   2.04   Bi-214 1120.29  
 0.0003 0.0000
13 1172.46 1178.61       52      -16    15  Could not properly fit the peak.
14 1235.02 1241.17      129       71    17  1238.03   0.49   1.46   Bi-214 1238.11  
 0.0005 0.0001
15 1271.90 1278.49       36       -5    12  1273.00   1.10   1.23  No close library 
match!
16 1331.84 1338.42       31       21     7  1332.71   4.36   4.51   Co-60  1332.50  
 0.0000 0.0000
17 1457.63 1463.78      881      847    31  1461.09   1.76   2.54   K-40   1461.00  
 0.0040 0.0001
18 1761.27 1767.85      139      139    11  1764.94   1.65   2.73   Bi-214 1764.49  
 0.0006 0.0000
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S1611422-079A. Real/Live Time = 4530/4500 (s).
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S1611422-079A.Rpt

Detector #4      ACQ 09-Jan-2017 at 22:29:17   RT = 4530.5   LT = 4500.0
            Rad Chem 1
            S1611422-079A
ROI#   RANGE( keV)    GROSS      NET   +/-  CENTROID  FWHM FW(1/5)M LIBRARY ( keV)  
   �Ci    +/-
 1  606.78  611.61     1420     1305    40   609.40   1.28   1.85   Bi-214  609.31  
 0.0007 0.0000
 2  659.24  664.07      207       77    21   662.27   0.28   1.67   Cs-137  661.66  
 0.0000 0.0000
 3  724.43  729.70      187       70    20   727.56   1.31   1.76   Bi-212  727.00  
 0.0003 0.0001
 4  765.70  770.97      219      131    20   768.56   1.40   1.73   Bi-214  768.36  
 0.0007 0.0001
 5  824.75  830.01       99       16    16   827.60   0.23   0.37   Co-60   826.28  
 0.0605 0.0605
 6  844.94  850.21      128       61    16   847.01   0.73   0.98   Co-56   846.77  
 0.0000 0.0000
 7  857.89  863.16      127       56    16   860.97   1.12   1.26   Tl-208  860.56  
 0.0001 0.0000
 8  908.38  913.87      353      271    23   911.53   1.33   2.09   Ac-228  911.20  
 0.0003 0.0000
 9  966.11  971.82      256      161    22   969.08   1.21   2.27   Ac-228  968.97  
 0.0003 0.0000
10  997.94 1003.65       96       28    16  1001.19   0.45   0.96   Pa-234M1001.03  
 0.0011 0.0006
11 1060.94 1067.09       76       18    15  1065.45   1.28   1.43  No close library 
match!
12 1117.36 1123.07      341      251    23  1120.73   1.03   2.19   Bi-214 1120.29  
 0.0006 0.0001
13 1172.46 1178.61       91       -1    18  1174.21   2.67   2.85   Co-60  1173.24  
 0.0000 0.0000
14 1235.02 1241.17      191      123    19  1238.43   1.40   2.72   Co-56  1238.28  
 0.0001 0.0000
15 1271.90 1278.49       71        4    16  1272.56   4.61   4.74  No close library 
match!
16 1331.84 1338.42       54      -24    17  1334.69   0.22   0.35   Co-60  1332.50  
 0.0000 0.0000
17 1457.63 1463.78     1257     1184    38  1461.19   1.61   2.68   K-40   1461.00  
 0.0057 0.0002
18 1761.27 1767.85      288      278    17  1764.88   1.74   2.96   Bi-214 1764.49  
 0.0012 0.0001
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S1611422-080A. Real/Live Time = 4525/4500 (s).
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S1611422-080A.Rpt

Detector #4      ACQ 09-Jan-2017 at 23:45:51   RT = 4525.7   LT = 4500.0
            Rad Chem 1
            S1611422-080A
ROI#   RANGE( keV)    GROSS      NET   +/-  CENTROID  FWHM FW(1/5)M LIBRARY ( keV)  
   �Ci    +/-
 1  606.78  611.61      561      454    27   609.43   1.24   1.78   Bi-214  609.31  
 0.0002 0.0000
 2  659.24  664.07       82      -10    15  Could not properly fit the peak.
 3  724.43  729.70      197      126    18   727.50   0.94   1.81   Bi-212  727.00  
 0.0005 0.0001
 4  765.70  770.97      148       52    18   768.72   0.53   1.12   Bi-214  768.36  
 0.0003 0.0001
 5  824.75  830.01       71      -50    18   829.14   0.22   0.35   Co-60   826.28  
 0.0000 0.0680
 6  844.94  850.21      104       62    13   846.68   1.40   1.71   Co-56   846.77  
 0.0000 0.0000
 7  857.89  863.16      118       64    15   860.73   0.41   1.75   Tl-208  860.56  
 0.0002 0.0000
 8  908.38  913.87      412      334    24   911.30   1.33   2.09   Ac-228  911.20  
 0.0004 0.0000
 9  966.11  971.82      255      187    20   969.00   1.75   2.34   Ac-228  968.97  
 0.0004 0.0000
10  997.94 1003.65       75       30    13  1000.24   2.45   2.94   Pa-234M1001.03  
 0.0012 0.0005
11 1060.94 1067.09       67       -1    16  1064.89   0.71   0.92  No close library 
match!
12 1117.36 1123.07      149       95    16  1120.80   0.74   2.31   Bi-214 1120.29  
 0.0002 0.0000
13 1172.46 1178.61       54       -4    14  1174.00   0.26   0.44   Co-60  1173.24  
 0.0000 0.0000
14 1235.02 1241.17      120       38    18  1238.82   0.43   1.56   Co-56  1238.28  
 0.0000 0.0000
15 1271.90 1278.49       51      -21    16  1274.10   1.10   1.23  No close library 
match!
16 1331.84 1338.42       34       -7    12  1334.25   2.52   2.72   Co-60  1332.50  
 0.0000 0.0000
17 1457.63 1463.78     1147     1113    35  1461.08   1.67   2.80   K-40   1461.00  
 0.0053 0.0002
18 1761.27 1767.85       94       84    11  1764.77   1.14   2.71   Bi-214 1764.49  
 0.0004 0.0000
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S1611422-080AD. Real/Live Time = 4528/4500 (s).
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S1611422-080AD.Rpt

Detector #4      ACQ 10-Jan-2017 at  1:02:27   RT = 4528.4   LT = 4500.0
            Rad Chem 1
            S1611422-080AD
ROI#   RANGE( keV)    GROSS      NET   +/-  CENTROID  FWHM FW(1/5)M LIBRARY ( keV)  
   �Ci    +/-
 1  606.78  611.61      654      512    30   609.39   1.40   1.89   Bi-214  609.31  
 0.0003 0.0000
 2  659.24  664.07      103      -20    18   660.12   0.22   0.35   Cs-137  661.66  
 0.0000 0.0000
 3  724.43  729.70      220      132    20   727.34   1.22   2.24   Bi-212  727.00  
 0.0005 0.0001
 4  765.70  770.97      135       64    16   768.43   1.00   2.52   Bi-214  768.36  
 0.0004 0.0001
 5  824.75  830.01       74      -26    17   826.06   0.44   0.70   Co-60   826.28  
 0.0000 0.0642
 6  844.94  850.21      124       57    16   846.61   0.53   1.64   Co-56   846.77  
 0.0000 0.0000
 7  857.89  863.16      143       68    17   860.67   1.06   2.11   Tl-208  860.56  
 0.0002 0.0000
 8  908.38  913.87      463      381    25   911.38   1.27   2.09   Ac-228  911.20  
 0.0004 0.0000
 9  966.11  971.82      320      225    23   969.11   1.40   2.08   Ac-228  968.97  
 0.0005 0.0000
10  997.94 1003.65       79       25    14  1001.04   0.25   0.75   Pa-234M1001.03  
 0.0010 0.0006
11 1060.94 1067.09       62       -6    15  1065.77   0.33   1.34  No close library 
match!
12 1117.36 1123.07      167      113    17  1120.49   1.24   2.02   Bi-214 1120.29  
 0.0003 0.0000
13 1172.46 1178.61       86      -40    21  1174.21   1.76   1.89   Co-60  1173.24  
 0.0000 0.0000
14 1235.02 1241.17      116       48    17  1238.52   1.38   1.85   Co-56  1238.28  
 0.0000 0.0000
15 1271.90 1278.49       58        6    14  1272.67   5.24   5.39  No close library 
match!
16 1331.84 1338.42       44        3    13  1334.25   1.04   1.21   Co-60  1332.50  
 0.0000 0.0000
17 1457.63 1463.78     1285     1256    36  1461.11   1.79   2.65   K-40   1461.00  
 0.0060 0.0002
18 1761.27 1767.85      104       99    10  1765.15   1.44   2.56   Bi-214 1764.49  
 0.0004 0.0000
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S1611422-081A.Rpt

Detector #4      ACQ 10-Jan-2017 at  8:09:27   RT = 4530.2   LT = 4500.0
            Rad Chem 1
            S1611422-081A
ROI#   RANGE( keV)    GROSS      NET   +/-  CENTROID  FWHM FW(1/5)M LIBRARY ( keV)  
   �Ci    +/-
 1  606.78  611.61      569      469    27   609.43   1.29   1.80   Bi-214  609.31  
 0.0002 0.0000
 2  659.24  664.07       96       -4    16   661.66   0.25   0.40   Cs-137  661.66  
 0.0000 0.0000
 3  724.43  729.70      154      100    16   727.54   0.72   1.77   Bi-212  727.00  
 0.0004 0.0001
 4  765.70  770.97      121       17    18   768.01   0.39   0.58   Bi-214  768.36  
 0.0001 0.0001
 5  824.75  830.01       69      -23    16   826.94   0.22   0.35   Co-60   826.28  
 0.0000 0.0605
 6  844.94  850.21      116       70    14   847.45   0.50   0.96   Co-56   846.77  
 0.0000 0.0000
 7  857.89  863.16      124       53    16   860.75   0.44   1.28   Tl-208  860.56  
 0.0001 0.0000
 8  908.38  913.87      316      268    20   911.30   1.58   1.93   Ac-228  911.20  
 0.0003 0.0000
 9  966.11  971.82      209      150    18   969.01   1.35   2.32   Ac-228  968.97  
 0.0003 0.0000
10  997.94 1003.65       73       28    13  1000.79   1.13   1.76   Pa-234M1001.03  
 0.0011 0.0005
11 1060.94 1067.09       56       -2    14  1062.26   3.07   3.20  No close library 
match!
12 1117.36 1123.07      135      117    13  1120.15   1.33   2.51   Bi-214 1120.29  
 0.0003 0.0000
13 1172.46 1178.61       60       12    14  1175.09   2.41   2.55   Co-60  1173.24  
 0.0000 0.0000
14 1235.02 1241.17      103       30    17  1238.61   0.85   1.81   Co-56  1238.28  
 0.0000 0.0000
15 1271.90 1278.49       40       24     9  1275.86   0.25   0.40  No close library 
match!
16 1331.84 1338.42       41       15    11  1332.93   0.27   0.77   Co-60  1332.50  
 0.0000 0.0000
17 1457.63 1463.78      990      951    33  1461.23   1.74   2.88   K-40   1461.00  
 0.0045 0.0002
18 1761.27 1767.85       85       64    12  1764.76   1.51   2.30   Bi-214 1764.49  
 0.0003 0.0001
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S1611422-082A.Rpt

Detector #4      ACQ 10-Jan-2017 at  9:25:39   RT = 4529.4   LT = 4500.0
            Rad Chem 1
            S1611422-082A
ROI#   RANGE( keV)    GROSS      NET   +/-  CENTROID  FWHM FW(1/5)M LIBRARY ( keV)  
   �Ci    +/-
 1  606.78  611.61      571      467    27   609.41   1.15   1.92   Bi-214  609.31  
 0.0002 0.0000
 2  659.24  664.07       89        1    15   662.53   0.26   0.78   Cs-137  661.66  
 0.0000 0.0000
 3  724.43  729.70      189       81    20   727.33   1.16   1.73   Bi-212  727.00  
 0.0003 0.0001
 4  765.70  770.97      116       53    15   767.98   1.44   2.84   Bi-214  768.36  
 0.0003 0.0001
 5  824.75  830.01       60        6    13   825.62   0.29   0.53   Co-60   826.28  
 0.0227 0.0491
 6  844.94  850.21      131       52    17   846.73   0.64   1.05   Co-56   846.77  
 0.0000 0.0000
 7  857.89  863.16      131       43    17   860.59   1.05   1.35   Tl-208  860.56  
 0.0001 0.0000
 8  908.38  913.87      398      337    23   911.35   1.20   2.04   Ac-228  911.20  
 0.0004 0.0000
 9  966.11  971.82      249      172    20   969.04   1.16   2.16   Ac-228  968.97  
 0.0003 0.0000
10  997.94 1003.65       83       20    15  1001.36   0.57   1.61   Pa-234M1001.03  
 0.0008 0.0006
11 1060.94 1067.09       69        6    15  1061.60   5.05   5.18  No close library 
match!
12 1117.36 1123.07      173      105    18  1120.35   1.30   1.93   Bi-214 1120.29  
 0.0003 0.0000
13 1172.46 1178.61       73      -14    17  Could not properly fit the peak.
14 1235.02 1241.17      120       67    16  1238.10   1.26   2.76   Bi-214 1238.11  
 0.0005 0.0001
15 1271.90 1278.49       53       -4    15  1276.73   0.27   0.70  No close library 
match!
16 1331.84 1338.42       41        0    13  1333.15   1.10   1.23   Co-60  1332.50  
 0.0000 0.0000
17 1457.63 1463.78     1115     1067    35  1461.15   1.86   2.69   K-40   1461.00  
 0.0051 0.0002
18 1761.27 1767.85      103       82    12  1764.64   1.03   1.98   Bi-214 1764.49  
 0.0004 0.0001
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S1611422-083A. Real/Live Time = 4532/4500 (s).

 
Page 412 of 513

 
S1611422002 



S1611422-083A.Rpt

Detector #4      ACQ 10-Jan-2017 at 10:42:24   RT = 4532.3   LT = 4500.0
            Rad Chem 1
            S1611422-083A
ROI#   RANGE( keV)    GROSS      NET   +/-  CENTROID  FWHM FW(1/5)M LIBRARY ( keV)  
   �Ci    +/-
 1  606.78  611.61      536      421    27   609.45   0.99   1.83   Bi-214  609.31  
 0.0002 0.0000
 2  659.24  664.07       96       19    15   660.56   0.88   1.01   Cs-137  661.66  
 0.0000 0.0000
 3  724.43  729.70      204      125    19   727.83   0.61   1.80   Bi-212  727.00  
 0.0005 0.0001
 4  765.70  770.97      129        4    19   768.45   0.37   0.54   Bi-214  768.36  
 0.0000 0.0001
 5  824.75  830.01       71      -25    16   827.82   0.22   0.35   Co-60   826.28  
 0.0000 0.0605
 6  844.94  850.21      116       74    14   846.48   0.31   1.57   Co-56   846.77  
 0.0000 0.0000
 7  857.89  863.16      135       72    16   860.81   1.35   2.17   Tl-208  860.56  
 0.0002 0.0000
 8  908.38  913.87      446      364    25   911.46   1.35   2.16   Ac-228  911.20  
 0.0004 0.0000
 9  966.11  971.82      327      259    22   969.13   1.47   2.15   Ac-228  968.97  
 0.0005 0.0000
10  997.94 1003.65       68       27    13  1001.25   2.28   2.48   Pa-234M1001.03  
 0.0011 0.0005
11 1060.94 1067.09       79       31    14  1065.54   0.65   0.85  No close library 
match!
12 1117.36 1123.07      170      116    17  1120.41   1.25   1.87   Bi-214 1120.29  
 0.0003 0.0000
13 1172.46 1178.61       76        3    16  1174.00   0.22   0.35   Co-60  1173.24  
 0.0000 0.0000
14 1235.02 1241.17      121       24    19  1238.10   0.22   0.35   Bi-214 1238.11  
 0.0002 0.0001
15 1271.90 1278.49       65      -18    18  1275.20   0.22   0.35  No close library 
match!
16 1331.84 1338.42       38        2    12  1333.37   1.87   2.37   Co-60  1332.50  
 0.0000 0.0000
17 1457.63 1463.78     1466     1398    40  1461.04   1.73   2.72   K-40   1461.00  
 0.0067 0.0002
18 1761.27 1767.85       99       83    12  1765.20   1.24   2.19   Bi-214 1764.49  
 0.0004 0.0001
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UTS-4-12699. Real/Live Time = 1818/1800 (s).
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UTS-4-12699.Rpt

Detector #4      ACQ 05-Jan-2017 at 11:24:04   RT = 1818.4   LT = 1800.0
            Rad Chem 1
            UTS-4-12699
ROI#   RANGE( keV)    GROSS      NET   +/-  CENTROID  FWHM FW(1/5)M LIBRARY ( keV)  
   �Ci    +/-
 1  606.78  611.61     3851     3678    64   609.18   1.21   1.87   Bi-214  609.31  
 0.0047 0.0001
 2  659.24  664.07       99      -12    17   661.66   0.22   0.35   Cs-137  661.66  
 0.0000 0.0000
 3  724.43  729.70       92       13    16   725.75   0.24   0.38   Bi-212  727.00  
 0.0001 0.0001
 4  765.70  770.97      432      311    26   768.26   1.18   2.07   Bi-214  768.36  
 0.0044 0.0004
 5  824.75  830.01      104       37    15   826.24   0.29   0.78   Co-60   826.28  
 0.3496 0.1417
 6  844.94  850.21      110       14    17   846.70   0.22   0.35   Co-56   846.77  
 0.0000 0.0000
 7  857.89  863.16       78       11    14   858.55   3.51   3.64   Tl-208  860.56  
 0.0001 0.0001
 8  908.38  913.87      124        3    20   910.96   1.28   1.43   Ac-228  911.20  
 0.0000 0.0001
 9  966.11  971.82       84       16    15   967.21   3.77   4.26   Ac-228  968.97  
 0.0001 0.0001
10  997.94 1003.65       97       34    15  1000.75   0.74   1.39   Pa-234M1001.03  
 0.0034 0.0015
11 1060.94 1067.09       52        4    13  1065.55   0.22   0.35  No close library 
match!
12 1117.36 1123.07      837      769    31  1120.05   1.54   2.43   Bi-214 1120.29  
 0.0049 0.0002
13 1172.46 1178.61       77      -10    17  1174.00   4.28   4.48   Co-60  1173.24  
 0.0000 0.0000
14 1235.02 1241.17      347      270    23  1237.81   1.80   2.43   Bi-214 1238.11  
 0.0048 0.0004
15 1271.90 1278.49       61       35    11  1274.32   0.22   0.35  No close library 
match!
16 1331.84 1338.42       61       25    13  1335.57   2.17   2.32   Co-60  1332.50  
 0.0000 0.0000
17 1457.63 1463.78      112       49    17  1459.99   0.43   1.66   K-40   1461.00  
 0.0006 0.0002
18 1761.27 1767.85      681      655    27  1764.33   1.84   3.16   Bi-214 1764.49  
 0.0070 0.0003
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UTS-4-001-12699. Real/Live Time = 4545/4500 (s).
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UTS-4-001-12699.Rpt

Detector #4      ACQ 10-Jan-2017 at  2:19:04   RT = 4545.9   LT = 4500.0
            Rad Chem 1
            UTS-4-001-12699
ROI#   RANGE( keV)    GROSS      NET   +/-  CENTROID  FWHM FW(1/5)M LIBRARY ( keV)  
   �Ci    +/-
 1  606.78  611.61     9172     8823    99   609.42   1.25   1.91   Bi-214  609.31  
 0.0045 0.0001
 2  659.24  664.07      249      -16    27   660.12   0.22   0.35   Cs-137  661.66  
 0.0000 0.0000
 3  724.43  729.70      224        3    26   727.39   0.41   0.61   Bi-212  727.00  
 0.0000 0.0001
 4  765.70  770.97     1049      716    42   768.45   1.06   1.91   Bi-214  768.36  
 0.0040 0.0002
 5  824.75  830.01      266       28    27   829.31   0.28   0.50   Co-60   826.28  
 0.1058 0.1020
 6  844.94  850.21      268       18    28   846.82   0.74   0.95   Co-56   846.77  
 0.0000 0.0000
 7  857.89  863.16      233       -5    27   860.97   0.22   0.35   Tl-208  860.56  
 0.0000 0.0001
 8  908.38  913.87      257       97    25   911.17   1.32   1.83   Ac-228  911.20  
 0.0001 0.0000
 9  966.11  971.82      222       -3    28   968.58   0.30   0.51   Ac-228  968.97  
 0.0000 0.0001
10  997.94 1003.65      230       32    26  1001.52   0.39   0.58   Pa-234M1001.03  
 0.0013 0.0011
11 1060.94 1067.09      174      -10    26  1063.36   2.20   2.33  No close library 
match!
12 1117.36 1123.07     1984     1831    48  1120.51   1.49   2.43   Bi-214 1120.29  
 0.0047 0.0001
13 1172.46 1178.61      156       -8    24  1173.56   3.73   4.00   Co-60  1173.24  
 0.0000 0.0000
14 1235.02 1241.17      808      658    35  1238.35   1.47   2.40   Co-56  1238.28  
 0.0004 0.0000
15 1271.90 1278.49      133       19    22  1276.08   0.24   0.38  No close library 
match!
16 1331.84 1338.42      143        9    23  1335.63   1.82   2.29   Co-60  1332.50  
 0.0000 0.0000
17 1457.63 1463.78      245      119    24  1461.28   1.17   2.81   K-40   1461.00  
 0.0006 0.0001
18 1761.27 1767.85     1662     1574    44  1764.98   1.84   2.94   Bi-214 1764.49  
 0.0068 0.0002
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MB.Rpt

Detector #4      ACQ 04-Jan-2017 at 18:09:15   RT = 36171.4   LT = 36000.0
            Rad Chem 1
            MBLK
ROI#   RANGE( keV)    GROSS      NET   +/-  CENTROID  FWHM FW(1/5)M LIBRARY ( keV)  
   �Ci    +/-
 1  606.78  611.61      517      214    32   609.20   1.28   1.76   Bi-214  609.31  
 0.0000 0.0000
 2  659.24  664.07      246      -45    27   660.56   0.22   0.35   Cs-137  661.66  
 0.0000 0.0000
 3  724.43  729.70      263       25    27   727.79   0.41   0.64   Bi-212  727.00  
 0.0000 0.0000
 4  765.70  770.97      228      -26    27   768.06   0.88   1.10   Bi-214  768.36  
 0.0000 0.0000
 5  824.75  830.01      221        8    26   827.82   0.22   0.35   Co-60   826.28  
 0.0038 0.0123
 6  844.94  850.21      535      247    34   846.57   1.38   1.91   Co-56   846.77  
 0.0000 0.0000
 7  857.89  863.16      180      -20    24   860.63   1.99   2.11   Tl-208  860.56  
 0.0000 0.0000
 8  908.38  913.87      248       70    25   910.67   0.43   0.63   Ac-228  911.20  
 0.0000 0.0000
 9  966.11  971.82      211       31    25   969.02   0.28   0.78   Ac-228  968.97  
 0.0000 0.0000
10  997.94 1003.65      149       23    21   999.26   0.22   0.35   Pa-234M1001.03  
 0.0001 0.0001
11 1060.94 1067.09      147       31    21  1063.55   0.27   0.48  No close library 
match!
12 1117.36 1123.07      181       68    21  1119.34   0.68   1.06   Bi-214 1120.29  
 0.0000 0.0000
13 1172.46 1178.61      137      -47    25  1174.00   0.24   0.39   Co-60  1173.24  
 0.0000 0.0000
14 1235.02 1241.17      167       90    19  1237.55   1.52   1.79   Bi-214 1238.11  
 0.0001 0.0000
15 1271.90 1278.49      119       16    21  1274.94   0.32   0.74  No close library 
match!
16 1331.84 1338.42      132      -39    25  1336.67   0.22   0.35   Co-60  1332.50  
 0.0000 0.0000
17 1457.63 1463.78      464      362    27  1460.50   1.78   2.57   K-40   1461.00  
 0.0002 0.0000
18 1761.27 1767.85      112       34    18  1763.95   0.46   0.88   Bi-214 1764.49  
 0.0000 0.0000
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RADSTD15-3-CAL1.Rpt

Detector #4      ACQ 04-Jan-2017 at 14:23:19   RT = 4562.6   LT = 4500.0
            Rad Chem 1
            RADSTD15-3
ROI#   RANGE( keV)    GROSS      NET   +/-  CENTROID  FWHM FW(1/5)M LIBRARY ( keV)  
   �Ci    +/-
 1  606.78  611.61    11748    11219   112   609.24   1.24   1.87   Bi-214  609.31  
 0.0057 0.0001
 2  659.24  664.07      399        8    33   660.30   0.26   0.48   Cs-137  661.66  
 0.0000 0.0000
 3  724.43  729.70      766      383    39   727.26   1.21   1.77   Bi-212  727.00  
 0.0014 0.0001
 4  765.70  770.97     1469      886    52   768.26   1.20   1.90   Bi-214  768.36  
 0.0050 0.0003
 5  824.75  830.01      387       41    33   827.36   0.70   1.19   Co-60   826.28  
 0.1549 0.1247
 6  844.94  850.21      333       54    30   845.88   0.41   0.70   Co-56   846.77  
 0.0000 0.0000
 7  857.89  863.16      539      260    33   860.37   1.12   2.37   Tl-208  860.56  
 0.0006 0.0001
 8  908.38  913.87     1622     1280    49   911.08   1.51   2.27   Ac-228  911.20  
 0.0014 0.0001
 9  966.11  971.82     1010      731    41   968.83   1.32   2.20   Ac-228  968.97  
 0.0015 0.0001
10  997.94 1003.65      454      157    34  1001.00   1.28   2.30   Pa-234M1001.03  
 0.0064 0.0014
11 1060.94 1067.09      290      -34    34  1062.92   0.22   0.35  No close library 
match!
12 1117.36 1123.07     2591     2352    56  1120.19   1.54   2.44   Bi-214 1120.29  
 0.0060 0.0001
13 1172.46 1178.61      233       20    28  1173.34   0.24   0.38   Co-60  1173.24  
 0.0000 0.0000
14 1235.02 1241.17     1119      858    43  1237.95   1.57   2.46   Bi-214 1238.11  
 0.0062 0.0003
15 1271.90 1278.49      236        3    31  1276.51   0.22   0.35  No close library 
match!
16 1331.84 1338.42      196       41    26  1335.74   0.49   1.19   Co-60  1332.50  
 0.0000 0.0000
17 1457.63 1463.78     1136      889    42  1460.64   1.42   2.55   K-40   1461.00  
 0.0042 0.0002
18 1761.27 1767.85     2139     2056    48  1764.50   1.92   2.86   Bi-214 1764.49  
 0.0088 0.0002

Page 1

 
Page 437 of 513

 
S1611422002 



RADSTD15-3-CAL1-2.Rpt

Detector #4      ACQ 12-Jan-2017 at 10:24:10   RT = 4556.4   LT = 4500.0
            Rad Chem 1
            CAL-1 15-3
ROI#   RANGE( keV)    GROSS      NET   +/-  CENTROID  FWHM FW(1/5)M LIBRARY ( keV)  
   �Ci    +/-
 1  607.00  611.83    10799    10354   107   609.43   1.22   1.88   Bi-214  609.31  
 0.0053 0.0001
 2  659.24  664.07      310      -27    30   661.00   0.88   1.01   Cs-137  661.66  
 0.0000 0.0000
 3  724.43  729.70      710      389    37   727.47   1.41   2.12   Bi-212  727.00  
 0.0014 0.0001
 4  765.70  770.97     1372      889    49   768.48   1.44   1.98   Bi-214  768.36  
 0.0050 0.0003
 5  824.75  830.01      299       20    30   827.35   0.24   0.68   Co-60   826.28  
 0.0756 0.1134
 6  844.94  850.21      353       -5    33   847.91   0.39   0.55   Co-56   846.77  
 0.0000 0.0000
 7  857.89  863.16      520      212    34   860.36   0.67   1.84   Tl-208  860.56  
 0.0005 0.0001
 8  908.38  913.87     1438     1152    45   911.34   1.46   2.30   Ac-228  911.20  
 0.0013 0.0001
 9  966.11  971.82      869      504    42   969.13   1.17   2.08   Ac-228  968.97  
 0.0010 0.0001
10  997.94 1003.65      422      179    32  1001.32   2.10   2.51   Pa-234M1001.03  
 0.0073 0.0013
11 1060.94 1067.09      289       -1    33  1065.55   0.24   0.38  No close library 
match!
12 1117.36 1123.07     2493     2178    57  1120.52   1.57   2.32   Bi-214 1120.29  
 0.0056 0.0001
13 1172.46 1178.61      196        3    27  1173.45   4.56   4.72   Co-60  1173.24  
 0.0000 0.0000
14 1235.02 1241.17      969      737    40  1238.41   1.49   2.36   Co-56  1238.28  
 0.0005 0.0000
15 1271.90 1278.49      204        8    28  1277.17   0.22   0.35  No close library 
match!
16 1331.84 1338.42      177       32    25  1337.76   0.22   0.35   Co-60  1332.50  
 0.0000 0.0000
17 1457.63 1463.78     1023      830    39  1461.13   1.82   2.75   K-40   1461.00  
 0.0040 0.0002
18 1761.27 1767.85     1853     1781    45  1765.07   1.83   2.86   Bi-214 1764.49  
 0.0076 0.0002
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RADSTD15-3-CAL2.Rpt

Detector #4      ACQ 04-Jan-2017 at 14:23:19   RT = 4562.6   LT = 4500.0
            Rad Chem 1
            RADSTD15-3
ROI#   RANGE( keV)    GROSS      NET   +/-  CENTROID  FWHM FW(1/5)M LIBRARY ( keV)  
   �Ci    +/-
 1  606.78  611.61    11748    11219   112   609.24   1.24   1.87   Bi-214  609.31  
 0.0057 0.0001
 2  659.24  664.07      399        8    33   660.30   0.26   0.48   Cs-137  661.66  
 0.0000 0.0000
 3  724.43  729.70      766      383    39   727.26   1.21   1.77   Bi-212  727.00  
 0.0014 0.0001
 4  765.70  770.97     1469      886    52   768.26   1.20   1.90   Bi-214  768.36  
 0.0050 0.0003
 5  824.75  830.01      387       41    33   827.36   0.70   1.19   Co-60   826.28  
 0.1549 0.1247
 6  844.94  850.21      333       54    30   845.88   0.41   0.70   Co-56   846.77  
 0.0000 0.0000
 7  857.89  863.16      539      260    33   860.37   1.12   2.37   Tl-208  860.56  
 0.0006 0.0001
 8  908.38  913.87     1622     1280    49   911.08   1.51   2.27   Ac-228  911.20  
 0.0014 0.0001
 9  966.11  971.82     1010      731    41   968.83   1.32   2.20   Ac-228  968.97  
 0.0015 0.0001
10  997.94 1003.65      454      157    34  1001.00   1.28   2.30   Pa-234M1001.03  
 0.0064 0.0014
11 1060.94 1067.09      290      -34    34  1062.92   0.22   0.35  No close library 
match!
12 1117.36 1123.07     2591     2352    56  1120.19   1.54   2.44   Bi-214 1120.29  
 0.0060 0.0001
13 1172.46 1178.61      233       20    28  1173.34   0.24   0.38   Co-60  1173.24  
 0.0000 0.0000
14 1235.02 1241.17     1119      858    43  1237.95   1.57   2.46   Bi-214 1238.11  
 0.0062 0.0003
15 1271.90 1278.49      236        3    31  1276.51   0.22   0.35  No close library 
match!
16 1331.84 1338.42      196       41    26  1335.74   0.49   1.19   Co-60  1332.50  
 0.0000 0.0000
17 1457.63 1463.78     1136      889    42  1460.64   1.42   2.55   K-40   1461.00  
 0.0042 0.0002
18 1761.27 1767.85     2139     2056    48  1764.50   1.92   2.86   Bi-214 1764.49  
 0.0088 0.0002
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RADSTD15-3-CAL2-2.Rpt

Detector #4      ACQ 12-Jan-2017 at 11:55:39   RT = 4557.1   LT = 4500.0
            Rad Chem 1
            CAL-2-15-3
ROI#   RANGE( keV)    GROSS      NET   +/-  CENTROID  FWHM FW(1/5)M LIBRARY ( keV)  
   �Ci    +/-
 1  606.78  611.61    10935    10421   108   609.42   1.20   1.86   Bi-214  609.31  
 0.0053 0.0001
 2  659.24  664.07      360       23    31   660.01   3.64   3.83   Cs-137  661.66  
 0.0000 0.0000
 3  724.43  729.70      719      386    37   727.41   1.43   1.98   Bi-212  727.00  
 0.0014 0.0001
 4  765.70  770.97     1369      902    48   768.53   1.24   2.06   Bi-214  768.36  
 0.0051 0.0003
 5  824.75  830.01      323      -31    33   825.40   0.27   0.48   Co-60   826.28  
 0.0000 0.1247
 6  844.94  850.21      340       23    32   846.67   0.29   0.51   Co-56   846.77  
 0.0000 0.0000
 7  857.89  863.16      480      238    31   860.77   1.58   2.57   Tl-208  860.56  
 0.0006 0.0001
 8  908.38  913.87     1424     1121    46   911.33   1.52   2.24   Ac-228  911.20  
 0.0013 0.0001
 9  966.11  971.82      949      643    41   969.16   1.25   2.04   Ac-228  968.97  
 0.0013 0.0001
10  997.94 1003.65      421      124    34  1001.20   1.15   2.00   Pa-234M1001.03  
 0.0050 0.0014
11 1060.94 1067.09      260       42    29  1065.79   0.25   0.81  No close library 
match!
12 1117.36 1123.07     2508     2233    56  1120.50   1.58   2.44   Bi-214 1120.29  
 0.0057 0.0001
13 1172.46 1178.61      258       55    28  1175.34   2.41   2.54   Co-60  1173.24  
 0.0000 0.0000
14 1235.02 1241.17      986      793    39  1238.37   1.80   2.47   Co-56  1238.28  
 0.0005 0.0000
15 1271.90 1278.49      212       52    26  1274.64   0.37   0.54  No close library 
match!
16 1331.84 1338.42      161       -4    26  1336.01   1.32   1.45   Co-60  1332.50  
 0.0000 0.0000
17 1457.63 1463.78     1026      842    39  1461.05   1.95   2.83   K-40   1461.00  
 0.0040 0.0002
18 1761.27 1767.85     2013     1941    47  1765.05   1.99   3.07   Bi-214 1764.49  
 0.0083 0.0002
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RADSTD15-3-CAL3.Rpt

Detector #4      ACQ 05-Jan-2017 at  7:58:30   RT = 4562.6   LT = 4500.0
            Rad Chem 1
            RADSTD15-3
ROI#   RANGE( keV)    GROSS      NET   +/-  CENTROID  FWHM FW(1/5)M LIBRARY ( keV)  
   �Ci    +/-
 1  606.78  611.61    11986    11541   113   609.20   1.22   1.89   Bi-214  609.31  
 0.0059 0.0001
 2  659.24  664.07      389      -25    33   660.34   0.22   0.35   Cs-137  661.66  
 0.0000 0.0000
 3  724.43  729.70      742      384    38   727.25   1.31   2.12   Bi-212  727.00  
 0.0014 0.0001
 4  765.70  770.97     1504      900    53   768.19   1.17   1.89   Bi-214  768.36  
 0.0051 0.0003
 5  824.75  830.01      355        1    33   827.16   0.22   0.35   Co-60   826.28  
 0.0038 0.1247
 6  844.94  850.21      372        1    34   845.80   0.26   0.46   Co-56   846.77  
 0.0000 0.0000
 7  857.89  863.16      542      238    34   860.26   1.10   1.87   Tl-208  860.56  
 0.0006 0.0001
 8  908.38  913.87     1539     1114    50   910.99   1.46   2.12   Ac-228  911.20  
 0.0013 0.0001
 9  966.11  971.82     1000      716    41   968.71   1.44   2.29   Ac-228  968.97  
 0.0015 0.0001
10  997.94 1003.65      476      156    35  1000.77   1.35   1.65   Pa-234M1001.03  
 0.0063 0.0014
11 1060.94 1067.09      257        1    31  1065.55   0.24   0.38  No close library 
match!
12 1117.36 1123.07     2579     2300    57  1120.05   1.38   2.31   Bi-214 1120.29  
 0.0059 0.0001
13 1172.46 1178.61      253       11    30  1173.44   3.04   3.19   Co-60  1173.24  
 0.0000 0.0000
14 1235.02 1241.17     1100      824    43  1237.79   1.48   2.34   Bi-214 1238.11  
 0.0059 0.0003
15 1271.90 1278.49      210        8    29  1274.10   0.22   0.35  No close library 
match!
16 1331.84 1338.42      216       45    27  1332.50   4.50   5.14   Co-60  1332.50  
 0.0000 0.0000
17 1457.63 1463.78     1224     1035    41  1460.57   1.84   2.81   K-40   1461.00  
 0.0049 0.0002
18 1761.27 1767.85     2153     2060    49  1764.31   1.80   2.81   Bi-214 1764.49  
 0.0088 0.0002
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RADSTD15-3-CAL3-3.Rpt

Detector #4      ACQ 12-Jan-2017 at 13:20:52   RT = 4556.7   LT = 4500.0
            Rad Chem 1
            CAL-3 15-3
ROI#   RANGE( keV)    GROSS      NET   +/-  CENTROID  FWHM FW(1/5)M LIBRARY ( keV)  
   �Ci    +/-
 1  606.78  611.61    10804    10309   108   609.44   1.21   1.86   Bi-214  609.31  
 0.0053 0.0001
 2  659.24  664.07      361      -15    32   660.78   2.63   2.77   Cs-137  661.66  
 0.0000 0.0000
 3  724.43  729.70      683      375    36   727.47   1.42   1.93   Bi-212  727.00  
 0.0014 0.0001
 4  765.70  770.97     1346      938    47   768.54   1.22   2.02   Bi-214  768.36  
 0.0053 0.0003
 5  824.75  830.01      328        7    31   825.88   0.26   0.74   Co-60   826.28  
 0.0265 0.1172
 6  844.94  850.21      330       92    29   845.60   2.40   2.54   Co-56   846.77  
 0.0000 0.0000
 7  857.89  863.16      461      223    31   860.70   1.05   2.26   Tl-208  860.56  
 0.0005 0.0001
 8  908.38  913.87     1461     1184    45   911.34   1.49   2.17   Ac-228  911.20  
 0.0013 0.0001
 9  966.11  971.82      942      645    41   969.16   1.27   2.11   Ac-228  968.97  
 0.0013 0.0001
10  997.94 1003.65      441      171    33  1001.47   1.31   2.35   Pa-234M1001.03  
 0.0069 0.0013
11 1060.94 1067.09      259       17    30  1064.67   0.24   0.39  No close library 
match!
12 1117.36 1123.07     2450     2279    53  1120.52   1.61   2.44   Bi-214 1120.29  
 0.0058 0.0001
13 1172.46 1178.61      228      -62    32  1173.89   0.41   0.56   Co-60  1173.24  
 0.0000 0.0000
14 1235.02 1241.17      983      761    40  1238.30   1.81   2.31   Co-56  1238.28  
 0.0005 0.0000
15 1271.90 1278.49      193       22    27  1275.86   1.80   2.00  No close library 
match!
16 1331.84 1338.42      167       43    23  1333.52   2.59   2.75   Co-60  1332.50  
 0.0000 0.0000
17 1457.63 1463.78     1082      898    40  1461.11   1.97   2.68   K-40   1461.00  
 0.0043 0.0002
18 1761.27 1767.85     1856     1768    46  1765.02   1.88   2.83   Bi-214 1764.49  
 0.0076 0.0002
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GAMMA# GB 12210-001 Result Error Gamma Radium 226 Analysis by the Gamma Spectrometry Result Error Recovery
Seq Sample_id pCi/g pCi/g Date Time Grams Recovery Factor KEV 609 Time KEV 609 pCi/g ave count error pCi/g %

1 MBLK GB 12210-001 0 0.01063535 150 1 1 214 36000 0 0 13 0.01063535
2 RADSTD-15-3-1 37.55980265 0.69365956 150.02 1 1 11219 4500 5634.722 37.5598 106 0.69365956 99.29%
3 RADSTD-15-3-2 37.55980265 2.349280962 150.02 1 1 11219 4500 5634.722 37.5598 359 2.349280962 99.29%
4 RADSTD-15-3-3 38.6403947 0.549692481 150.02 1 1 11541 4500 5796.832 38.64039 84 0.549692481 102.14%
5 Rocky Flats 1.223847137 0.223837421 74.56 1 1 208 4500 91.25004 1.223847 17 0.223837421 106.79%
6 UTS-4 923.1483615 47.1227806 5 1 1 3678 1800 4615.742 923.1484 96 47.1227806 89.63%
7 RADSTD-15-7 BL-4A 414.1982757 1.652945027 157.39 1 1 51806 1800 65190.67 414.1983 106 1.652945027 98.87%

Validated by Tom Patten 1/11/17

Reviewed and Approved By _______________________________________________
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MB.Rpt

Detector #4      ACQ 04-Jan-2017 at 18:09:15   RT = 36171.4   LT = 36000.0
            Rad Chem 1
            MBLK
ROI#   RANGE( keV)    GROSS      NET   +/-  CENTROID  FWHM FW(1/5)M LIBRARY ( keV)  
   �Ci    +/-
 1  606.78  611.61      517      214    32   609.20   1.28   1.76   Bi-214  609.31  
 0.0000 0.0000
 2  659.24  664.07      246      -45    27   660.56   0.22   0.35   Cs-137  661.66  
 0.0000 0.0000
 3  724.43  729.70      263       25    27   727.79   0.41   0.64   Bi-212  727.00  
 0.0000 0.0000
 4  765.70  770.97      228      -26    27   768.06   0.88   1.10   Bi-214  768.36  
 0.0000 0.0000
 5  824.75  830.01      221        8    26   827.82   0.22   0.35   Co-60   826.28  
 0.0038 0.0123
 6  844.94  850.21      535      247    34   846.57   1.38   1.91   Co-56   846.77  
 0.0000 0.0000
 7  857.89  863.16      180      -20    24   860.63   1.99   2.11   Tl-208  860.56  
 0.0000 0.0000
 8  908.38  913.87      248       70    25   910.67   0.43   0.63   Ac-228  911.20  
 0.0000 0.0000
 9  966.11  971.82      211       31    25   969.02   0.28   0.78   Ac-228  968.97  
 0.0000 0.0000
10  997.94 1003.65      149       23    21   999.26   0.22   0.35   Pa-234M1001.03  
 0.0001 0.0001
11 1060.94 1067.09      147       31    21  1063.55   0.27   0.48  No close library 
match!
12 1117.36 1123.07      181       68    21  1119.34   0.68   1.06   Bi-214 1120.29  
 0.0000 0.0000
13 1172.46 1178.61      137      -47    25  1174.00   0.24   0.39   Co-60  1173.24  
 0.0000 0.0000
14 1235.02 1241.17      167       90    19  1237.55   1.52   1.79   Bi-214 1238.11  
 0.0001 0.0000
15 1271.90 1278.49      119       16    21  1274.94   0.32   0.74  No close library 
match!
16 1331.84 1338.42      132      -39    25  1336.67   0.22   0.35   Co-60  1332.50  
 0.0000 0.0000
17 1457.63 1463.78      464      362    27  1460.50   1.78   2.57   K-40   1461.00  
 0.0002 0.0000
18 1761.27 1767.85      112       34    18  1763.95   0.46   0.88   Bi-214 1764.49  
 0.0000 0.0000
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RADSTD15-3-CAL1.Rpt

Detector #4      ACQ 04-Jan-2017 at 14:23:19   RT = 4562.6   LT = 4500.0
            Rad Chem 1
            RADSTD15-3
ROI#   RANGE( keV)    GROSS      NET   +/-  CENTROID  FWHM FW(1/5)M LIBRARY ( keV)  
   �Ci    +/-
 1  606.78  611.61    11748    11219   112   609.24   1.24   1.87   Bi-214  609.31  
 0.0057 0.0001
 2  659.24  664.07      399        8    33   660.30   0.26   0.48   Cs-137  661.66  
 0.0000 0.0000
 3  724.43  729.70      766      383    39   727.26   1.21   1.77   Bi-212  727.00  
 0.0014 0.0001
 4  765.70  770.97     1469      886    52   768.26   1.20   1.90   Bi-214  768.36  
 0.0050 0.0003
 5  824.75  830.01      387       41    33   827.36   0.70   1.19   Co-60   826.28  
 0.1549 0.1247
 6  844.94  850.21      333       54    30   845.88   0.41   0.70   Co-56   846.77  
 0.0000 0.0000
 7  857.89  863.16      539      260    33   860.37   1.12   2.37   Tl-208  860.56  
 0.0006 0.0001
 8  908.38  913.87     1622     1280    49   911.08   1.51   2.27   Ac-228  911.20  
 0.0014 0.0001
 9  966.11  971.82     1010      731    41   968.83   1.32   2.20   Ac-228  968.97  
 0.0015 0.0001
10  997.94 1003.65      454      157    34  1001.00   1.28   2.30   Pa-234M1001.03  
 0.0064 0.0014
11 1060.94 1067.09      290      -34    34  1062.92   0.22   0.35  No close library 
match!
12 1117.36 1123.07     2591     2352    56  1120.19   1.54   2.44   Bi-214 1120.29  
 0.0060 0.0001
13 1172.46 1178.61      233       20    28  1173.34   0.24   0.38   Co-60  1173.24  
 0.0000 0.0000
14 1235.02 1241.17     1119      858    43  1237.95   1.57   2.46   Bi-214 1238.11  
 0.0062 0.0003
15 1271.90 1278.49      236        3    31  1276.51   0.22   0.35  No close library 
match!
16 1331.84 1338.42      196       41    26  1335.74   0.49   1.19   Co-60  1332.50  
 0.0000 0.0000
17 1457.63 1463.78     1136      889    42  1460.64   1.42   2.55   K-40   1461.00  
 0.0042 0.0002
18 1761.27 1767.85     2139     2056    48  1764.50   1.92   2.86   Bi-214 1764.49  
 0.0088 0.0002
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RADSTD15-3-CAL2.Rpt

Detector #4      ACQ 04-Jan-2017 at 14:23:19   RT = 4562.6   LT = 4500.0
            Rad Chem 1
            RADSTD15-3
ROI#   RANGE( keV)    GROSS      NET   +/-  CENTROID  FWHM FW(1/5)M LIBRARY ( keV)  
   �Ci    +/-
 1  606.78  611.61    11748    11219   112   609.24   1.24   1.87   Bi-214  609.31  
 0.0057 0.0001
 2  659.24  664.07      399        8    33   660.30   0.26   0.48   Cs-137  661.66  
 0.0000 0.0000
 3  724.43  729.70      766      383    39   727.26   1.21   1.77   Bi-212  727.00  
 0.0014 0.0001
 4  765.70  770.97     1469      886    52   768.26   1.20   1.90   Bi-214  768.36  
 0.0050 0.0003
 5  824.75  830.01      387       41    33   827.36   0.70   1.19   Co-60   826.28  
 0.1549 0.1247
 6  844.94  850.21      333       54    30   845.88   0.41   0.70   Co-56   846.77  
 0.0000 0.0000
 7  857.89  863.16      539      260    33   860.37   1.12   2.37   Tl-208  860.56  
 0.0006 0.0001
 8  908.38  913.87     1622     1280    49   911.08   1.51   2.27   Ac-228  911.20  
 0.0014 0.0001
 9  966.11  971.82     1010      731    41   968.83   1.32   2.20   Ac-228  968.97  
 0.0015 0.0001
10  997.94 1003.65      454      157    34  1001.00   1.28   2.30   Pa-234M1001.03  
 0.0064 0.0014
11 1060.94 1067.09      290      -34    34  1062.92   0.22   0.35  No close library 
match!
12 1117.36 1123.07     2591     2352    56  1120.19   1.54   2.44   Bi-214 1120.29  
 0.0060 0.0001
13 1172.46 1178.61      233       20    28  1173.34   0.24   0.38   Co-60  1173.24  
 0.0000 0.0000
14 1235.02 1241.17     1119      858    43  1237.95   1.57   2.46   Bi-214 1238.11  
 0.0062 0.0003
15 1271.90 1278.49      236        3    31  1276.51   0.22   0.35  No close library 
match!
16 1331.84 1338.42      196       41    26  1335.74   0.49   1.19   Co-60  1332.50  
 0.0000 0.0000
17 1457.63 1463.78     1136      889    42  1460.64   1.42   2.55   K-40   1461.00  
 0.0042 0.0002
18 1761.27 1767.85     2139     2056    48  1764.50   1.92   2.86   Bi-214 1764.49  
 0.0088 0.0002
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RADSTD15-3-CAL3.Rpt

Detector #4      ACQ 05-Jan-2017 at  7:58:30   RT = 4562.6   LT = 4500.0
            Rad Chem 1
            RADSTD15-3
ROI#   RANGE( keV)    GROSS      NET   +/-  CENTROID  FWHM FW(1/5)M LIBRARY ( keV)  
   �Ci    +/-
 1  606.78  611.61    11986    11541   113   609.20   1.22   1.89   Bi-214  609.31  
 0.0059 0.0001
 2  659.24  664.07      389      -25    33   660.34   0.22   0.35   Cs-137  661.66  
 0.0000 0.0000
 3  724.43  729.70      742      384    38   727.25   1.31   2.12   Bi-212  727.00  
 0.0014 0.0001
 4  765.70  770.97     1504      900    53   768.19   1.17   1.89   Bi-214  768.36  
 0.0051 0.0003
 5  824.75  830.01      355        1    33   827.16   0.22   0.35   Co-60   826.28  
 0.0038 0.1247
 6  844.94  850.21      372        1    34   845.80   0.26   0.46   Co-56   846.77  
 0.0000 0.0000
 7  857.89  863.16      542      238    34   860.26   1.10   1.87   Tl-208  860.56  
 0.0006 0.0001
 8  908.38  913.87     1539     1114    50   910.99   1.46   2.12   Ac-228  911.20  
 0.0013 0.0001
 9  966.11  971.82     1000      716    41   968.71   1.44   2.29   Ac-228  968.97  
 0.0015 0.0001
10  997.94 1003.65      476      156    35  1000.77   1.35   1.65   Pa-234M1001.03  
 0.0063 0.0014
11 1060.94 1067.09      257        1    31  1065.55   0.24   0.38  No close library 
match!
12 1117.36 1123.07     2579     2300    57  1120.05   1.38   2.31   Bi-214 1120.29  
 0.0059 0.0001
13 1172.46 1178.61      253       11    30  1173.44   3.04   3.19   Co-60  1173.24  
 0.0000 0.0000
14 1235.02 1241.17     1100      824    43  1237.79   1.48   2.34   Bi-214 1238.11  
 0.0059 0.0003
15 1271.90 1278.49      210        8    29  1274.10   0.22   0.35  No close library 
match!
16 1331.84 1338.42      216       45    27  1332.50   4.50   5.14   Co-60  1332.50  
 0.0000 0.0000
17 1457.63 1463.78     1224     1035    41  1460.57   1.84   2.81   K-40   1461.00  
 0.0049 0.0002
18 1761.27 1767.85     2153     2060    49  1764.31   1.80   2.81   Bi-214 1764.49  
 0.0088 0.0002
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Radium 226 Analysis by the Gamma Spectrometry pCi
Calibration Date 6/22/2016 Performed by Wade Nieuwsma per sec per sec

per sec Blank Sub per pCi
Samples Grams Run Date pCi KEV 609 seconds KEV 609 KEV 609 KEV 609
RADSTD-15-3 DL1 A (RAD CHEM - 002) 150.02 6/22/2016 37.92 32838 14400 2.280417 2.271701 2504.184057
Blank 150 4/13/2016 0 62.75 7200 0.008715

GAMMA# GB 12210-001 Result Error Gamma Radium 226 Analysis by the Gamma Spectrometry Result Error Recovery RPD
Sample_id pCi/g pCi/g Date Time Grams Recovery Factor KEV 609 Time KEV 609 pCi/g ave count error pCi/g % %
MBLK GB 12210-001 -0.013332461 0.067821652 150 1 1 57 7200 -1.99987 -0.01333 15 0.067821652
RADSTD-15-3 37.52355705 0.426767358 150.02 1 1 60930 27000 5629.284 37.52356 354 0.426767358 98.95%
LCS 412.3631771 12.42492656 150 1 1 29651 1200 61854.48 412.3632 458 12.42492656 77.22%
UTS-4 860.4132957 99.3994125 5 1 1 7770 4500 4302.066 860.4133 458 99.3994125 87.98%
Rockey Flats 1.233785603 0.228478815 74.21 1 1 326 7200 91.55923 1.233786 25 0.228478815 107.66%
RADSTD-15-7 BL-4A 406.7110267 2.740616963 157.39 1 1 30685 1200 64012.25 406.711 106 2.740616963 97.09%
RADSTD-15-3 38.11242553 1.600377593 6/19/2013 0:00 150.02 1 1 16502 7200 5717.626 38.11243 354 1.600377593 100.51%
RADSTD-15-3 37.72757447 1.600377593 6/22/2019 0:00 150.02 1 1 16336 7200 5659.891 37.72757 354 1.600377593 99.49%
RADSTD-15-3 37.92 0.800188796 6/22/2019 0:00 150.02 1 1 32838 14400 5688.758 37.92 354 0.800188796 100.00%

Reviewed and Approved By _______________________________________________ Speadsheet Validated on 6/23/16 by Tom Patten
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RADSTD15.3-2HRS.Rpt

Detector #2      ACQ 19-Jun-2016 at 10:50:05   RT = 7238.5   LT = 7200.0
            Rad Chem 2
            RADSTD15-2HRS
ROI#   RANGE( keV)    GROSS      NET   +/-  CENTROID  FWHM FW(1/5)M LIBRARY ( keV)  
   �Ci    +/-
 1  606.93  611.75    17537    16502   139   609.13   1.28   1.98   Bi-214  609.00  
 0.0050 0.0000
 2  659.29  664.11      609      -43    42   661.15   0.38   0.55   Cs-137  661.66  
 0.0000 0.0000
 3  724.58  729.84     1143      643    47   727.03   1.25   2.34   Bi-212  727.00  
 0.0015 0.0001
 4  765.77  771.02     2161     1290    63   768.15   1.22   1.97  No close library 
match!
 5  857.99  863.25      757      290    42   860.43   1.07   2.17  No close library 
match!
 6  908.38  914.07     2273     1598    62   910.92   1.43   2.25   Ac-228  911.00  
 0.0012 0.0000
 7  966.21  971.90     1509     1027    52   968.73   1.47   2.33   Ac-228  968.97  
 0.0013 0.0001
 8  998.19 1003.88      623      200    40  1000.67   1.44   2.05  No close library 
match!
 9 1059.08 1065.21      420       62    37  1064.21   0.68   1.35   Bi-207 1063.00  
 0.0000 0.0000
10 1117.34 1123.47     3766     3307    71  1119.99   1.63   2.50  No close library 
match!
11 1170.34 1176.47      359       69    34  1173.51   0.54   1.05   Co-60  1173.20  
 0.0000 0.0000
12 1235.17 1241.30     1582     1219    51  1237.76   1.55   2.50  No close library 
match!
13 1269.55 1276.12      364       80    35  1273.73   0.33   1.17  No close library 
match!
14 1329.34 1335.91      321       26    35  1333.69   0.27   0.48  No close library 
match!
15 1457.88 1464.45     1476     1083    52  1460.38   1.87   2.84  No close library 
match!
16 1761.13 1768.13     2905     2679    60  1764.00   2.04   3.05  No close library 
match!
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RADSTD15.3-2HRS-2.Rpt

Detector #2      ACQ 22-Jun-2016 at 12:53:53   RT = 7237.1   LT = 7200.0
            Rad Chem 2
            RADSTD15-3.2HRS
ROI#   RANGE( keV)    GROSS      NET   +/-  CENTROID  FWHM FW(1/5)M LIBRARY ( keV)  
    Bq    +/-
 1  606.93  611.75    17314    16336   138   609.07   1.27   1.96   Bi-214  609.00  
 182.18   1.54
 2  659.29  664.11      634      -45    43   660.17   0.22   0.35   Cs-137  661.66  
   0.00   0.28
 3  724.58  729.84     1220      612    50   726.95   1.40   2.00   Bi-212  727.00  
  53.25   4.35
 4  765.77  771.02     2118     1218    63   768.10   1.18   2.00  No close library 
match!
 5  857.99  863.25      799      295    43   860.23   1.36   1.99  No close library 
match!
 6  908.38  914.07     2296     1697    61   910.83   1.54   2.32   Ac-228  911.00  
  45.50   1.64
 7  966.21  971.90     1401     1018    48   968.60   1.33   2.25   Ac-228  968.97  
  49.38   2.33
 8  998.19 1003.88      692      287    41  1000.87   0.86   1.85  No close library 
match!
 9 1059.08 1065.21      431       30    39  1062.20   0.31   0.58   Bi-207 1063.00  
   0.33   0.43
10 1117.34 1123.47     3788     3208    73  1119.96   1.57   2.44  No close library 
match!
11 1170.34 1176.47      371       28    36  1173.63   0.24   0.38   Co-60  1173.20  
   0.26   0.34
12 1235.17 1241.30     1548     1181    50  1237.71   1.75   2.48  No close library 
match!
13 1269.55 1276.12      317      -14    36  1275.27   0.46   0.71  No close library 
match!
14 1329.34 1335.91      337      -20    38  1333.72   0.22   0.35  No close library 
match!
15 1457.88 1464.45     1616     1197    54  1460.30   1.75   2.84  No close library 
match!
16 1761.13 1768.13     2820     2594    60  1763.86   1.88   3.10  No close library 
match!
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MB-358.Rpt

Detector #1      ACQ 24-Dec-2015 at 10:58:28   RT = 7206.8   LT = 7200.0
            Rad Chem 1
            MB-358
ROI#   RANGE( keV)    GROSS      NET   +/-  CENTROID  FWHM FW(1/5)M LIBRARY ( keV)  
   �Ci    +/-
 1  607.80  612.63      127       35    17   609.80   0.34   0.91   Bi-214  609.31  
 0.0000 0.0000
 2  660.21  665.47       52      -15    14   664.81   0.22   0.35   Cs-137  661.66  
 0.0000 0.0000
 3  724.23  729.94       69       15    14   725.11   3.44   3.68   Bi-212  727.00  
 0.0000 0.0000
 4  766.11  772.03       52       24    11   768.55   0.29   1.16   Bi-214  768.36  
 0.0001 0.0000
 5  823.77  829.47       47       -3    13   824.65   0.22   0.35   Co-60   826.28  
 0.0000 0.0320
 6  844.60  850.30      114       51    16   847.73   0.56   1.90   Co-56   846.77  
 0.0000 0.0000
 7  857.32  863.02       49      -23    15   857.97   0.22   0.35   Tl-208  860.56  
 0.0000 0.0000
 8  908.62  914.32       41        5    11   912.34   1.16   1.39   Ac-228  911.20  
 0.0000 0.0000
 9  965.83  971.97       47       13    11   969.81   0.32   1.09   Ac-228  968.97  
 0.0000 0.0000
10  998.71 1004.85       37        3    11  1000.91   3.51   3.64   Pa-234M1001.03  
 0.0001 0.0003
11 1060.09 1066.23       29      -10    11  Could not properly fit the peak.
12 1118.17 1124.31       54       10    13  1121.06   0.35   0.95   Bi-214 1120.29  
 0.0000 0.0000
13 1170.34 1176.48       22       17     5  1171.00   3.07   3.20   Co-60  1173.24  
 0.0000 0.0000
14 1233.24 1241.13       43       18    12  1234.55   4.93   5.13   Bi-214 1238.11  
 0.0001 0.0001
15 1270.72 1277.29       13        8     5  1273.78   0.33   0.53  No close library 
match!
16 1329.88 1336.46       24      -12    11  Could not properly fit the peak.
17 1457.64 1464.65       85       57    13  1461.64   0.75   2.50   K-40   1461.00  
 0.0002 0.0000
18 1762.38 1769.83       43       25    10  1765.67   0.65   0.79   Bi-214 1764.49  
 0.0001 0.0000
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MB-11033.Rpt

Detector #1      ACQ 10-Nov-2015 at  9:24:46   RT = 7206.8   LT = 7200.0
            Rad Chem 1
            MB-297
ROI#   RANGE( keV)    GROSS      NET   +/-  CENTROID  FWHM FW(1/5)M LIBRARY ( keV)  
   �Ci    +/-
 1  607.80  612.63      146       54    17   610.12   0.47   0.75   Bi-214  609.31  
 0.0000 0.0000
 2  660.21  665.47       51       -3    12   661.09   0.22   0.35   Cs-137  661.66  
 0.0000 0.0000
 3  724.23  729.94       64        1    14   727.74   0.22   0.35   Bi-212  727.00  
 0.0000 0.0000
 4  766.11  772.03       65        4    15   768.62   0.54   1.29   Bi-214  768.36  
 0.0000 0.0001
 5  823.77  829.47       36       -5    11   825.21   0.41   0.56   Co-60   826.28  
 0.0000 0.0271
 6  844.60  850.30       99       58    14   847.00   0.28   0.49   Co-56   846.77  
 0.0000 0.0000
 7  857.32  863.02       44       21    10   859.61   1.61   1.81   Tl-208  860.56  
 0.0000 0.0000
 8  908.62  914.32       43       -7    12   911.47   1.42   1.84   Ac-228  911.20  
 0.0000 0.0000
 9  965.83  971.97       46       12    11   968.46   1.48   1.64   Ac-228  968.97  
 0.0000 0.0000
10  998.71 1004.85       39        5    11  1001.34   0.22   0.35   Pa-234M1001.03  
 0.0001 0.0003
11 1060.09 1066.23       38       -1    12  1062.28   0.22   0.35  No close library 
match!
12 1118.17 1124.31       58       19    12  1120.96   0.80   1.27   Bi-214 1120.29  
 0.0000 0.0000
13 1170.34 1176.48       30      -14    12  1172.31   0.22   0.35   Co-60  1173.24  
 0.0000 0.0000
14 1233.24 1241.13       52        9    15  1239.27   0.42   0.83   Co-56  1238.28  
 0.0000 0.0000
15 1270.72 1277.29       35        4    11  1272.25   0.27   0.48  No close library 
match!
16 1329.88 1336.46       16        0     8  Could not properly fit the peak.
17 1457.64 1464.65       77       66    10  1461.86   0.53   1.83   K-40   1461.00  
 0.0002 0.0000
18 1762.38 1769.83       52       46     8  1766.55   0.25   0.40   Bi-214 1764.49  
 0.0001 0.0000
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MB-11050.Rpt

Detector #1      ACQ 17-Nov-2015 at 15:37:14   RT = 7207.1   LT = 7200.0
            Rad Chem 1
            MB-321
ROI#   RANGE( keV)    GROSS      NET   +/-  CENTROID  FWHM FW(1/5)M LIBRARY ( keV)  
   �Ci    +/-
 1  607.80  612.63      115       73    13   610.02   0.38   1.52   Bi-214  609.31  
 0.0000 0.0000
 2  660.21  665.47       53        7    12   661.63   0.47   1.05   Cs-137  661.66  
 0.0000 0.0000
 3  724.23  729.94       50       -9    14   728.18   1.43   1.62   Bi-212  727.00  
 0.0000 0.0000
 4  766.11  772.03       55       -1    14   769.84   0.22   0.35   Bi-214  768.36  
 0.0000 0.0001
 5  823.77  829.47       44       -6    12   825.97   0.22   0.35   Co-60   826.28  
 0.0000 0.0295
 6  844.60  850.30       85       49    13   847.82   0.60   1.60   Co-56   846.77  
 0.0000 0.0000
 7  857.32  863.02       46        1    12   860.61   1.21   1.40   Tl-208  860.56  
 0.0000 0.0000
 8  908.62  914.32       50       32     9   912.34   0.24   0.38   Ac-228  911.20  
 0.0000 0.0000
 9  965.83  971.97       27       12     8   967.59   2.85   2.98   Ac-228  968.97  
 0.0000 0.0000
10  998.71 1004.85       50       11    12  1001.22   0.48   0.94   Pa-234M1001.03  
 0.0003 0.0003
11 1060.09 1066.23       27       12     8  1060.75   0.22   0.35  No close library 
match!
12 1118.17 1124.31       46       12    11  1121.78   0.41   0.56   Bi-214 1120.29  
 0.0000 0.0000
13 1170.34 1176.48       28      -30    13  Could not properly fit the peak.
14 1233.24 1241.13       63      -17    19  1239.16   0.44   0.92   Co-56  1238.28  
 0.0000 0.0000
15 1270.72 1277.29       20       -1     9  Could not properly fit the peak.
16 1329.88 1336.46       16      -10     9  Could not properly fit the peak.
17 1457.64 1464.65       74       63    10  1461.66   0.64   2.38   K-40   1461.00  
 0.0002 0.0000
18 1762.38 1769.83       53       30    11  1765.13   1.33   1.68   Bi-214 1764.49  
 0.0001 0.0000
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MB-11066.Rpt

Detector #1      ACQ 19-Nov-2015 at 15:10:18   RT = 7207.5   LT = 7200.0
            Rad Chem 1
            MB-323
ROI#   RANGE( keV)    GROSS      NET   +/-  CENTROID  FWHM FW(1/5)M LIBRARY ( keV)  
   �Ci    +/-
 1  607.80  612.63      152       87    16   609.95   1.22   1.86   Bi-214  609.31  
 0.0000 0.0000
 2  660.21  665.47       64      -11    15   661.74   0.33   0.75   Cs-137  661.66  
 0.0000 0.0000
 3  724.23  729.94       45       13    11   725.99   0.88   1.01   Bi-212  727.00  
 0.0000 0.0000
 4  766.11  772.03       61        0    14   768.96   0.29   1.62   Bi-214  768.36  
 0.0000 0.0001
 5  823.77  829.47       45        0    12   824.98   4.03   4.46   Co-60   826.28  
 0.0000 0.0295
 6  844.60  850.30       95       45    14   848.31   0.25   0.41   Co-56   846.77  
 0.0000 0.0000
 7  857.32  863.02       32        9     9   859.91   0.32   0.52   Tl-208  860.56  
 0.0000 0.0000
 8  908.62  914.32       49       22    10   911.69   1.70   1.86   Ac-228  911.20  
 0.0000 0.0000
 9  965.83  971.97       45       -3    13   968.90   0.27   0.70   Ac-228  968.97  
 0.0000 0.0000
10  998.71 1004.85       36       -8    12  1001.13   0.33   0.53   Pa-234M1001.03  
 0.0000 0.0003
11 1060.09 1066.23       24       -5    10  1063.16   0.22   0.35  No close library 
match!
12 1118.17 1124.31       64       20    13  1120.59   0.37   1.21   Bi-214 1120.29  
 0.0000 0.0000
13 1170.34 1176.48       29        0    10  1171.43   0.33   0.53   Co-60  1173.24  
 0.0000 0.0000
14 1233.24 1241.13       42       11    13  1234.12   6.47   6.66   Bi-214 1238.11  
 0.0001 0.0001
15 1270.72 1277.29       36        5    11  1274.44   0.33   0.53  No close library 
match!
16 1329.88 1336.46       23       18     6  1334.49   0.22   0.35   Co-60  1332.50  
 0.0000 0.0000
17 1457.64 1464.65       64       47    11  1461.66   1.14   2.59   K-40   1461.00  
 0.0002 0.0000
18 1762.38 1769.83       41       35     7  1765.42   0.29   0.95   Bi-214 1764.49  
 0.0001 0.0000
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MB-11089.Rpt

Detector #1      ACQ 27-Nov-2015 at 21:11:20   RT = 7206.8   LT = 7200.0
            Rad Chem 1
            MB-331
ROI#   RANGE( keV)    GROSS      NET   +/-  CENTROID  FWHM FW(1/5)M LIBRARY ( keV)  
   �Ci    +/-
 1  607.80  612.63      129       79    14   609.88   0.95   1.38   Bi-214  609.31  
 0.0000 0.0000
 2  660.21  665.47       63      -12    15  Could not properly fit the peak.
 3  724.23  729.94       54       -9    14   728.40   0.33   0.53   Bi-212  727.00  
 0.0000 0.0000
 4  766.11  772.03       66       10    14   769.62   0.26   0.44   Bi-214  768.36  
 0.0000 0.0001
 5  823.77  829.47       43        2    12   825.75   0.22   0.35   Co-60   826.28  
 0.0049 0.0295
 6  844.60  850.30       76       49    11   847.44   0.36   2.22   Co-56   846.77  
 0.0000 0.0000
 7  857.32  863.02       48        3    12   859.29   0.22   0.35   Tl-208  860.56  
 0.0000 0.0000
 8  908.62  914.32       56       24    11   912.32   0.27   1.14   Ac-228  911.20  
 0.0000 0.0000
 9  965.83  971.97       44       15    11   969.34   0.25   0.39   Ac-228  968.97  
 0.0000 0.0000
10  998.71 1004.85       40       16    10   999.37   4.60   4.73   Pa-234M1001.03  
 0.0004 0.0003
11 1060.09 1066.23       29       10     9  1064.47   0.22   0.35  No close library 
match!
12 1118.17 1124.31       58       24    12  1121.20   1.37   1.72   Bi-214 1120.29  
 0.0000 0.0000
13 1170.34 1176.48       18       -1     8  1174.50   0.33   0.53   Co-60  1173.24  
 0.0000 0.0000
14 1233.24 1241.13       39        8    12  1238.50   0.22   0.35   Co-56  1238.28  
 0.0000 0.0000
15 1270.72 1277.29       28        2    10  1275.76   0.22   0.35  No close library 
match!
16 1329.88 1336.46       25       20     6  1330.54   5.37   5.57   Co-60  1332.50  
 0.0000 0.0000
17 1457.64 1464.65       47       30    10  1462.68   0.33   1.82   K-40   1461.00  
 0.0001 0.0000
18 1762.38 1769.83       43       20    11  1765.45   0.82   1.24   Bi-214 1764.49  
 0.0001 0.0000
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MB-11117.Rpt

Detector #1      ACQ 02-Dec-2015 at 19:18:00   RT = 7207.4   LT = 7200.0
            Rad Chem 1
            MB-336
ROI#   RANGE( keV)    GROSS      NET   +/-  CENTROID  FWHM FW(1/5)M LIBRARY ( keV)  
   �Ci    +/-
 1  607.80  612.63      130       69    15   609.75   1.30   1.61   Bi-214  609.31  
 0.0000 0.0000
 2  660.21  665.47       64        6    13   663.94   0.22   0.35   Cs-137  661.66  
 0.0000 0.0000
 3  724.23  729.94       58        4    13   726.65   0.27   0.70   Bi-212  727.00  
 0.0000 0.0000
 4  766.11  772.03       57       20    12   771.12   0.32   0.52   Bi-214  768.36  
 0.0001 0.0000
 5  823.77  829.47       47      -16    14   827.28   0.22   0.35   Co-60   826.28  
 0.0000 0.0345
 6  844.60  850.30       97       61    13   847.25   1.18   2.00   Co-56   846.77  
 0.0000 0.0000
 7  857.32  863.02       46       10    11   861.26   0.24   0.39   Tl-208  860.56  
 0.0000 0.0000
 8  908.62  914.32       53       -1    13   912.34   0.82   1.12   Ac-228  911.20  
 0.0000 0.0000
 9  965.83  971.97       42       13    11   971.15   0.51   1.17   Ac-228  968.97  
 0.0000 0.0000
10  998.71 1004.85       36       -3    12  1000.57   0.41   0.56   Pa-234M1001.03  
 0.0000 0.0003
11 1060.09 1066.23       27       -7    11  1061.62   0.22   0.35  No close library 
match!
12 1118.17 1124.31       52       37     9  1121.46   0.22   0.35   Bi-214 1120.29  
 0.0001 0.0000
13 1170.34 1176.48       26      -13    11  1172.09   0.33   0.53   Co-60  1173.24  
 0.0000 0.0000
14 1233.24 1241.13       50       31    11  1238.72   0.22   0.35   Co-56  1238.28  
 0.0000 0.0000
15 1270.72 1277.29       33        2    11  1275.54   0.88   1.01  No close library 
match!
16 1329.88 1336.46       22      -25    13  Could not properly fit the peak.
17 1457.64 1464.65       72       33    14  1461.95   1.84   2.45   K-40   1461.00  
 0.0001 0.0000
18 1762.38 1769.83       43       37     8  1765.89   0.37   1.42   Bi-214 1764.49  
 0.0001 0.0000
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MB-11169.Rpt

Detector #1      ACQ 15-Dec-2015 at 10:28:51   RT = 7208.2   LT = 7200.0
            Rad Chem 1
            MB-336
ROI#   RANGE( keV)    GROSS      NET   +/-  CENTROID  FWHM FW(1/5)M LIBRARY ( keV)  
   �Ci    +/-
 1  607.80  612.63      132       74    15   609.75   0.73   2.20   Bi-214  609.31  
 0.0000 0.0000
 2  660.21  665.47       62       -5    14   663.72   0.22   0.35   Cs-137  661.66  
 0.0000 0.0000
 3  724.23  729.94       48      -11    13   727.96   0.22   0.35   Bi-212  727.00  
 0.0000 0.0000
 4  766.11  772.03       74       18    14   767.87   0.66   0.79   Bi-214  768.36  
 0.0001 0.0001
 5  823.77  829.47       44      -15    13   826.62   0.22   0.35   Co-60   826.28  
 0.0000 0.0320
 6  844.60  850.30       99       54    14   847.64   1.32   2.02   Co-56   846.77  
 0.0000 0.0000
 7  857.32  863.02       43        2    12   858.41   1.75   1.89   Tl-208  860.56  
 0.0000 0.0000
 8  908.62  914.32       52       29    10   912.05   0.42   0.63   Ac-228  911.20  
 0.0000 0.0000
 9  965.83  971.97       36       -3    12   968.68   0.27   0.99   Ac-228  968.97  
 0.0000 0.0000
10  998.71 1004.85       40       25     9  1003.72   0.35   1.39   Pa-234M1001.03  
 0.0007 0.0002
11 1060.09 1066.23       21       -3     9  1060.75   0.22   0.35  No close library 
match!
12 1118.17 1124.31       55       21    12  1120.75   0.47   2.15   Bi-214 1120.29  
 0.0000 0.0000
13 1170.34 1176.48       28       -6    11  1172.75   0.22   0.35   Co-60  1173.24  
 0.0000 0.0000
14 1233.24 1241.13       39       39     6  1239.32   0.55   1.96   Co-56  1238.28  
 0.0000 0.0000
15 1270.72 1277.29       28      -13    12  1272.25   0.33   0.53  No close library 
match!
16 1329.88 1336.46       17       -4     9  Could not properly fit the peak.
17 1457.64 1464.65       66       38    12  1462.04   0.48   1.20   K-40   1461.00  
 0.0001 0.0000
18 1762.38 1769.83       41       35     7  1766.28   0.33   0.85   Bi-214 1764.49  
 0.0001 0.0000
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MB-11303.Rpt

Detector #1      ACQ 18-Jan-2016 at 16:35:25   RT = 7210.3   LT = 7200.0
            Rad Chem 1
            MB-018
ROI#   RANGE( keV)    GROSS      NET   +/-  CENTROID  FWHM FW(1/5)M LIBRARY ( keV)  
   �Ci    +/-
 1  607.80  612.63      141       76    16   609.85   0.52   1.47   Bi-214  609.31  
 0.0000 0.0000
 2  660.21  665.47       59        9    12   662.18   0.22   0.35   Cs-137  661.66  
 0.0000 0.0000
 3  724.23  729.94       60        1    14   725.11   3.29   3.42   Bi-212  727.00  
 0.0000 0.0000
 4  766.11  772.03       51        4    13   766.77   0.22   0.35   Bi-214  768.36  
 0.0000 0.0000
 5  823.77  829.47       47        2    12   828.63   0.29   0.50   Co-60   826.28  
 0.0049 0.0295
 6  844.60  850.30      102       43    15   847.53   0.52   1.77   Co-56   846.77  
 0.0000 0.0000
 7  857.32  863.02       34       -7    11   861.04   0.26   0.44   Tl-208  860.56  
 0.0000 0.0000
 8  908.62  914.32       70       20    13   912.23   0.92   1.64   Ac-228  911.20  
 0.0000 0.0000
 9  965.83  971.97       41        2    12   969.56   0.22   0.35   Ac-228  968.97  
 0.0000 0.0000
10  998.71 1004.85       41       36     7  1000.80   0.39   0.55   Pa-234M1001.03  
 0.0010 0.0002
11 1060.09 1066.23       31       21     7  1063.12   0.35   1.83  No close library 
match!
12 1118.17 1124.31       53       24    11  1120.69   0.40   0.61   Bi-214 1120.29  
 0.0000 0.0000
13 1170.34 1176.48       34       15     9  1174.72   0.22   0.35   Co-60  1173.24  
 0.0000 0.0000
14 1233.24 1241.13       40        3    13  1238.54   0.32   1.31   Co-56  1238.28  
 0.0000 0.0000
15 1270.72 1277.29       20       15     6  1276.06   0.87   1.00  No close library 
match!
16 1329.88 1336.46       19       14     5  1335.58   0.27   0.48   Co-60  1332.50  
 0.0000 0.0000
17 1457.64 1464.65       60       38    11  1461.14   0.25   0.40   K-40   1461.00  
 0.0001 0.0000
18 1762.38 1769.83       54       25    12  1765.35   1.63   1.84   Bi-214 1764.49  
 0.0001 0.0000
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MB-11304.Rpt

Detector #1      ACQ 19-Jan-2016 at 16:25:39   RT = 7210.2   LT = 7200.0
            Rad Chem 1
            MB-019
ROI#   RANGE( keV)    GROSS      NET   +/-  CENTROID  FWHM FW(1/5)M LIBRARY ( keV)  
   �Ci    +/-
 1  607.80  612.63      163      105    16   609.63   1.02   1.77   Bi-214  609.31  
 0.0000 0.0000
 2  660.21  665.47       67        9    13   663.75   0.31   0.54   Cs-137  661.66  
 0.0000 0.0000
 3  724.23  729.94       42       19     9   727.82   0.89   2.02   Bi-212  727.00  
 0.0000 0.0000
 4  766.11  772.03       65       18    13   768.30   0.26   0.44   Bi-214  768.36  
 0.0001 0.0000
 5  823.77  829.47       45        0    12   824.43   2.19   2.32   Co-60   826.28  
 0.0000 0.0295
 6  844.60  850.30      101       42    15   847.01   0.95   1.59   Co-56   846.77  
 0.0000 0.0000
 7  857.32  863.02       47        2    12   859.29   0.22   0.35   Tl-208  860.56  
 0.0000 0.0000
 8  908.62  914.32       58       17    12   912.56   0.25   0.39   Ac-228  911.20  
 0.0000 0.0000
 9  965.83  971.97       44      -14    14   966.49   0.22   0.35   Ac-228  968.97  
 0.0000 0.0000
10  998.71 1004.85       38        9    10  1003.54   0.26   0.44   Pa-234M1001.03  
 0.0002 0.0003
11 1060.09 1066.23       30      -14    12  Could not properly fit the peak.
12 1118.17 1124.31       54       15    12  1120.89   0.45   0.99   Bi-214 1120.29  
 0.0000 0.0000
13 1170.34 1176.48       30       -4    11  1171.00   0.88   1.01   Co-60  1173.24  
 0.0000 0.0000
14 1233.24 1241.13       45       26    11  1234.12   5.37   5.65   Bi-214 1238.11  
 0.0001 0.0001
15 1270.72 1277.29       37        6    11  1273.24   0.43   0.65  No close library 
match!
16 1329.88 1336.46       27       -4    11  1330.98   4.82   4.95   Co-60  1332.50  
 0.0000 0.0000
17 1457.64 1464.65       71       54    11  1461.97   0.88   1.75   K-40   1461.00  
 0.0002 0.0000
18 1762.38 1769.83       38       38     6  1765.67   1.17   1.62   Bi-214 1764.49  
 0.0001 0.0000
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MB-11319.Rpt

Detector #1      ACQ 22-Jan-2016 at 15:59:31   RT = 7209.2   LT = 7200.0
            Rad Chem 1
            MB-022
ROI#   RANGE( keV)    GROSS      NET   +/-  CENTROID  FWHM FW(1/5)M LIBRARY ( keV)  
   �Ci    +/-
 1  607.80  612.63      162       85    17   609.81   1.20   1.97   Bi-214  609.31  
 0.0000 0.0000
 2  660.21  665.47       48        6    11   664.37   0.26   0.44   Cs-137  661.66  
 0.0000 0.0000
 3  724.23  729.94       52       20    11   726.74   1.82   3.34   Bi-212  727.00  
 0.0000 0.0000
 4  766.11  772.03       60       -1    14   768.63   0.80   0.98   Bi-214  768.36  
 0.0000 0.0001
 5  823.77  829.47       46       14    11   826.66   0.32   0.74   Co-60   826.28  
 0.0345 0.0271
 6  844.60  850.30       85       49    13   847.59   0.46   0.75   Co-56   846.77  
 0.0000 0.0000
 7  857.32  863.02       48      -11    13   860.17   0.22   0.35   Tl-208  860.56  
 0.0000 0.0000
 8  908.62  914.32       50        5    12   911.47   0.25   0.39   Ac-228  911.20  
 0.0000 0.0000
 9  965.83  971.97       41       -3    12   969.88   0.39   0.55   Ac-228  968.97  
 0.0000 0.0000
10  998.71 1004.85       40       11    11  1002.12   0.41   0.56   Pa-234M1001.03  
 0.0003 0.0003
11 1060.09 1066.23       21       11     6  1060.75   1.42   1.62  No close library 
match!
12 1118.17 1124.31       59       59     7  1121.33   0.79   1.78   Bi-214 1120.29  
 0.0001 0.0000
13 1170.34 1176.48       23        8     8  1171.00   0.26   0.96   Co-60  1173.24  
 0.0000 0.0000
14 1233.24 1241.13       36       17    10  1235.43   1.75   1.88   Bi-214 1238.11  
 0.0001 0.0000
15 1270.72 1277.29       21        5     8  1271.37   2.63   2.76  No close library 
match!
16 1329.88 1336.46       23       -3    10  Could not properly fit the peak.
17 1457.64 1464.65       70       64     9  1461.08   1.84   3.60   K-40   1461.00  
 0.0002 0.0000
18 1762.38 1769.83       42       24    10  1765.08   1.00   1.19   Bi-214 1764.49  
 0.0001 0.0000
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MB-11381.Rpt

Detector #1      ACQ 09-Feb-2016 at 13:22:38   RT = 7210.0   LT = 7200.0
            Rad Chem 1
            MB-11372
ROI#   RANGE( keV)    GROSS      NET   +/-  CENTROID  FWHM FW(1/5)M LIBRARY ( keV)  
   �Ci    +/-
 1  607.80  612.63      145       45    18   609.89   0.65   0.96   Bi-214  609.31  
 0.0000 0.0000
 2  660.21  665.47       56        6    12   661.20   0.84   1.00   Cs-137  661.66  
 0.0000 0.0000
 3  724.23  729.94       59       27    11   727.55   0.29   0.50   Bi-212  727.00  
 0.0001 0.0000
 4  766.11  772.03       68       17    14   768.78   0.35   0.83   Bi-214  768.36  
 0.0001 0.0001
 5  823.77  829.47       48      -11    13   824.87   0.22   0.35   Co-60   826.28  
 0.0000 0.0320
 6  844.60  850.30       90       40    14   847.45   0.40   0.93   Co-56   846.77  
 0.0000 0.0000
 7  857.32  863.02       36        9    10   858.19   0.27   0.48   Tl-208  860.56  
 0.0000 0.0000
 8  908.62  914.32       56       24    11   911.58   0.91   2.34   Ac-228  911.20  
 0.0000 0.0000
 9  965.83  971.97       36       17     9   970.54   0.42   1.49   Ac-228  968.97  
 0.0000 0.0000
10  998.71 1004.85       40       11    11   999.37   0.22   0.35   Pa-234M1001.03  
 0.0003 0.0003
11 1060.09 1066.23       29      -10    11  1061.19   0.33   0.53  No close library 
match!
12 1118.17 1124.31       48        0    13  1120.37   1.37   1.58   Bi-214 1120.29  
 0.0000 0.0000
13 1170.34 1176.48       19        0     8  Could not properly fit the peak.
14 1233.24 1241.13       36       -7    14  1239.48   0.41   0.56   Co-56  1238.28  
 0.0000 0.0000
15 1270.72 1277.29       19       -7    10  Could not properly fit the peak.
16 1329.88 1336.46       23       -8    11  1335.80   0.22   0.35   Co-60  1332.50  
 0.0000 0.0000
17 1457.64 1464.65       55       38    10  1461.97   0.44   1.23   K-40   1461.00  
 0.0001 0.0000
18 1762.38 1769.83       42       30     9  1766.33   0.24   0.39   Bi-214 1764.49  
 0.0001 0.0000
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MB-11412.Rpt

Detector #1      ACQ 18-Feb-2016 at  8:43:01   RT = 7207.5   LT = 7200.0
            Rad Chem 1
            MB-11412
ROI#   RANGE( keV)    GROSS      NET   +/-  CENTROID  FWHM FW(1/5)M LIBRARY ( keV)  
   �Ci    +/-
 1  607.80  612.63      136       67    16   609.35   0.38   1.48   Bi-214  609.31  
 0.0000 0.0000
 2  660.21  665.47       55       17    11   663.16   0.39   0.55   Cs-137  661.66  
 0.0000 0.0000
 3  724.23  729.94       56      -25    16  Could not properly fit the peak.
 4  766.11  772.03       63       -2    15   770.28   0.22   0.35   Bi-214  768.36  
 0.0000 0.0001
 5  823.77  829.47       50        5    12   825.53   2.96   3.16   Co-60   826.28  
 0.0123 0.0295
 6  844.60  850.30      104       63    14   847.31   0.51   1.32   Co-56   846.77  
 0.0000 0.0000
 7  857.32  863.02       49        4    12   858.19   0.27   0.48   Tl-208  860.56  
 0.0000 0.0000
 8  908.62  914.32       63       -5    15   910.15   1.75   1.89   Ac-228  911.20  
 0.0000 0.0000
 9  965.83  971.97       40       16    10   968.90   0.26   0.66   Ac-228  968.97  
 0.0000 0.0000
10  998.71 1004.85       46       -7    14  1002.88   0.22   0.35   Pa-234M1001.03  
 0.0000 0.0004
11 1060.09 1066.23       27        8     9  1063.60   0.22   0.35  No close library 
match!
12 1118.17 1124.31       60       26    12  1120.63   0.31   0.99   Bi-214 1120.29  
 0.0000 0.0000
13 1170.34 1176.48       32       27     6  1172.97   0.24   0.39   Co-60  1173.24  
 0.0000 0.0000
14 1233.24 1241.13       48       11    14  1233.90   6.79   6.93   Bi-214 1238.11  
 0.0001 0.0001
15 1270.72 1277.29       28       18     7  1274.00   2.47   2.67  No close library 
match!
16 1329.88 1336.46       26      -15    12  Could not properly fit the peak.
17 1457.64 1464.65       82       60    12  1461.35   0.92   1.18   K-40   1461.00  
 0.0002 0.0000
18 1762.38 1769.83       44       26    10  1766.11   0.27   1.10   Bi-214 1764.49  
 0.0001 0.0000
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MB-11466.Rpt

Detector #1      ACQ 01-Mar-2016 at 16:12:34   RT = 7208.6   LT = 7200.0
            Rad Chem 1
            MB-061
ROI#   RANGE( keV)    GROSS      NET   +/-  CENTROID  FWHM FW(1/5)M LIBRARY ( keV)  
   �Ci    +/-
 1  607.80  612.63      117       44    15   609.57   0.40   1.41   Bi-214  609.31  
 0.0000 0.0000
 2  660.21  665.47       64       22    12   664.37   0.25   0.39   Cs-137  661.66  
 0.0000 0.0000
 3  724.23  729.94       56       -7    14   727.74   0.22   0.35   Bi-212  727.00  
 0.0000 0.0000
 4  766.11  772.03       47       -4    13   769.18   2.30   2.50   Bi-214  768.36  
 0.0000 0.0000
 5  823.77  829.47       33       -8    11   824.43   1.97   2.10   Co-60   826.28  
 0.0000 0.0271
 6  844.60  850.30       92       47    14   846.54   0.27   0.65   Co-56   846.77  
 0.0000 0.0000
 7  857.32  863.02       42      -21    14  Could not properly fit the peak.
 8  908.62  914.32       46       -8    13   911.69   0.27   0.48   Ac-228  911.20  
 0.0000 0.0000
 9  965.83  971.97       38       -1    12   970.00   0.22   0.35   Ac-228  968.97  
 0.0000 0.0000
10  998.71 1004.85       47      -16    15  1003.20   0.40   0.55   Pa-234M1001.03  
 0.0000 0.0004
11 1060.09 1066.23       34      -10    12  1065.13   0.33   0.53  No close library 
match!
12 1118.17 1124.31       55       21    12  1120.67   0.48   1.05   Bi-214 1120.29  
 0.0000 0.0000
13 1170.34 1176.48       30        1    10  1173.63   1.10   1.23   Co-60  1173.24  
 0.0000 0.0000
14 1233.24 1241.13       41       29     9  1238.06   0.29   3.93   Bi-214 1238.11  
 0.0001 0.0000
15 1270.72 1277.29       28        2    10  1271.81   0.22   0.35  No close library 
match!
16 1329.88 1336.46       20      -11    10  Could not properly fit the peak.
17 1457.64 1464.65       44       33     9  1462.07   0.46   1.66   K-40   1461.00  
 0.0001 0.0000
18 1762.38 1769.83       44       26    10  1765.53   0.51   0.96   Bi-214 1764.49  
 0.0001 0.0000
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MB-11523.Rpt

Detector #1      ACQ 15-Mar-2016 at 16:23:17   RT = 7208.7   LT = 7200.0
            Rad Chem 1
            MB-075
ROI#   RANGE( keV)    GROSS      NET   +/-  CENTROID  FWHM FW(1/5)M LIBRARY ( keV)  
   �Ci    +/-
 1  607.80  612.63      118       49    15   609.08   0.53   1.71   Bi-214  609.31  
 0.0000 0.0000
 2  660.21  665.47       59       -4    13   661.96   0.26   0.44   Cs-137  661.66  
 0.0000 0.0000
 3  724.23  729.94       61       11    13   728.58   0.32   0.74   Bi-212  727.00  
 0.0000 0.0000
 4  766.11  772.03       56       23    11   768.30   0.25   0.39   Bi-214  768.36  
 0.0001 0.0000
 5  823.77  829.47       42      -21    14  Could not properly fit the peak.
 6  844.60  850.30       99       81    12   847.54   0.59   1.74   Co-56   846.77  
 0.0000 0.0000
 7  857.32  863.02       39      -15    13  Could not properly fit the peak.
 8  908.62  914.32       48       25    10   911.23   0.69   1.47   Ac-228  911.20  
 0.0000 0.0000
 9  965.83  971.97       50        2    13   969.56   0.22   0.35   Ac-228  968.97  
 0.0000 0.0000
10  998.71 1004.85       39       15    10  1003.64   0.88   1.14   Pa-234M1001.03  
 0.0004 0.0003
11 1060.09 1066.23       30       11     9  1062.72   0.22   0.35  No close library 
match!
12 1118.17 1124.31       57       23    12  1120.15   1.83   2.05   Bi-214 1120.29  
 0.0000 0.0000
13 1170.34 1176.48       34       15     9  1173.63   1.32   1.45   Co-60  1173.24  
 0.0000 0.0000
14 1233.24 1241.13       51       20    13  1238.72   0.22   0.35   Co-56  1238.28  
 0.0000 0.0000
15 1270.72 1277.29       23       13     7  1271.59   3.84   4.03  No close library 
match!
16 1329.88 1336.46       22       -9    10  Could not properly fit the peak.
17 1457.64 1464.65       55       49     8  1461.20   1.03   2.37   K-40   1461.00  
 0.0002 0.0000
18 1762.38 1769.83       38       32     7  1764.87   0.93   1.98   Bi-214 1764.49  
 0.0001 0.0000
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MB-11552.Rpt

Detector #1      ACQ 26-Mar-2016 at 18:57:32   RT = 7207.5   LT = 7200.0
            Rad Chem 1
            MB-086
ROI#   RANGE( keV)    GROSS      NET   +/-  CENTROID  FWHM FW(1/5)M LIBRARY ( keV)  
   �Ci    +/-
 1  607.80  612.63      128       17    18   609.78   0.51   0.76   Bi-214  609.31  
 0.0000 0.0000
 2  660.21  665.47       60       14    12   661.96   0.22   0.35   Cs-137  661.66  
 0.0000 0.0000
 3  724.23  729.94       43       -7    12   725.33   2.19   2.32   Bi-212  727.00  
 0.0000 0.0000
 4  766.11  772.03       57       15    13   766.99   0.88   1.01   Bi-214  768.36  
 0.0001 0.0000
 5  823.77  829.47       41        5    11   825.97   0.27   0.70   Co-60   826.28  
 0.0123 0.0271
 6  844.60  850.30      101       60    14   847.31   0.48   1.42   Co-56   846.77  
 0.0000 0.0000
 7  857.32  863.02       34      -16    12  Could not properly fit the peak.
 8  908.62  914.32       54        9    12   909.49   1.97   2.10   Ac-228  911.20  
 0.0000 0.0000
 9  965.83  971.97       45       21    10   969.12   0.88   1.01   Ac-228  968.97  
 0.0000 0.0000
10  998.71 1004.85       30       11     9  1003.10   0.27   0.48   Pa-234M1001.03  
 0.0003 0.0002
11 1060.09 1066.23       24      -10    10  1062.94   0.22   0.35  No close library 
match!
12 1118.17 1124.31       55       26    11  1120.75   0.78   1.47   Bi-214 1120.29  
 0.0000 0.0000
13 1170.34 1176.48       22        3     8  Could not properly fit the peak.
14 1233.24 1241.13       39        8    12  1239.16   0.27   0.77   Co-56  1238.28  
 0.0000 0.0000
15 1270.72 1277.29       30       -6    12  1275.10   0.22   0.35  No close library 
match!
16 1329.88 1336.46       25       -1    10  1335.58   0.27   0.48   Co-60  1332.50  
 0.0000 0.0000
17 1457.64 1464.65       65       43    11  1461.16   0.34   1.58   K-40   1461.00  
 0.0001 0.0000
18 1762.38 1769.83       41       23    10  1765.56   1.03   1.85   Bi-214 1764.49  
 0.0001 0.0000
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MB-11595.Rpt

Detector #1      ACQ 07-Apr-2016 at 11:52:35   RT = 7210.1   LT = 7200.0
            Rad Chem 1
            MB-098
ROI#   RANGE( keV)    GROSS      NET   +/-  CENTROID  FWHM FW(1/5)M LIBRARY ( keV)  
   �Ci    +/-
 1  607.80  612.63      114       45    15   610.01   0.36   1.72   Bi-214  609.31  
 0.0000 0.0000
 2  660.21  665.47       70        3    14   661.33   0.29   0.61   Cs-137  661.66  
 0.0000 0.0000
 3  724.23  729.94       57       16    12   727.18   2.11   2.89   Bi-212  727.00  
 0.0000 0.0000
 4  766.11  772.03       55        8    13   768.09   0.26   0.75   Bi-214  768.36  
 0.0000 0.0000
 5  823.77  829.47       39      -11    12  Could not properly fit the peak.
 6  844.60  850.30       74       56    10   847.26   0.35   1.46   Co-56   846.77  
 0.0000 0.0000
 7  857.32  863.02       44       17    10   859.61   2.66   2.89   Tl-208  860.56  
 0.0000 0.0000
 8  908.62  914.32       45        4    12   911.47   0.29   1.27   Ac-228  911.20  
 0.0000 0.0000
 9  965.83  971.97       44       -9    13   969.56   0.22   0.35   Ac-228  968.97  
 0.0000 0.0000
10  998.71 1004.85       41       -3    12  1000.25   0.22   0.35   Pa-234M1001.03  
 0.0000 0.0003
11 1060.09 1066.23       40       -8    13  1061.19   1.10   1.23  No close library 
match!
12 1118.17 1124.31       67       23    13  1120.59   0.91   2.41   Bi-214 1120.29  
 0.0000 0.0000
13 1170.34 1176.48       23        4     8  1172.97   0.27   0.48   Co-60  1173.24  
 0.0000 0.0000
14 1233.24 1241.13       39        8    12  1238.72   1.31   1.45   Co-56  1238.28  
 0.0000 0.0000
15 1270.72 1277.29       21      -15    11  1276.19   0.22   0.35  No close library 
match!
16 1329.88 1336.46       16        6     6  1331.20   0.27   0.48   Co-60  1332.50  
 0.0000 0.0000
17 1457.64 1464.65       71       54    11  1461.57   0.83   1.73   K-40   1461.00  
 0.0002 0.0000
18 1762.38 1769.83       43       31     9  1765.39   0.61   1.95   Bi-214 1764.49  
 0.0001 0.0000
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Background Report

Batch_18822

Gross Alpha Beta

Official Background

Batch Name:

Procedure:

Calibration:

10/2/2016 12:20:42 PMCount Date:

Preset Count Time: 7200

Count Mode: Simultaneous

Detector Name

Calculated Background (cpm)

Alpha Bkg Rate (cpm)

+/-

Beta Bkg Rate (cpm)

+/-D1 4.0278E-002 1.4353E-002 1.0653E+000 6.1332E-002

Assay Date Detector name Iteration
Alpha Bkg Rate

(cpm) Alpha Bkg. Unc.
Beta Bkg Rate

(cpm) Beta Bkg. Unc.
Live Time

(min)

+/-10/2/2016 12:20:34 PM D1 1 +/-3.3333E-002 1.6667E-002 1.0000E+000 9.1287E-002 120

+/-10/2/2016 2:21:24 PM D1 2 +/-4.1667E-002 1.8634E-002 1.0250E+000 9.2421E-002 120

+/-10/2/2016 4:22:06 PM D1 3 +/-4.1667E-002 1.8634E-002 1.1167E+000 9.6465E-002 120

+/-10/2/2016 6:22:42 PM D1 4 +/-5.0000E-002 2.0412E-002 1.0083E+000 9.1667E-002 120

+/-10/2/2016 8:23:23 PM D1 5 +/-5.8333E-002 2.2048E-002 1.1000E+000 9.5743E-002 120

+/-10/2/2016 10:24:01 PM D1 6 +/-1.6667E-002 1.1785E-002 1.1417E+000 9.7539E-002 120

Detector Name

Calculated Background (cpm)

Alpha Bkg Rate (cpm)

+/-

Beta Bkg Rate (cpm)

+/-D2 6.1111E-002 3.2347E-002 1.1639E+000 1.0563E-001

Assay Date Detector name Iteration
Alpha Bkg Rate

(cpm) Alpha Bkg. Unc.
Beta Bkg Rate

(cpm) Beta Bkg. Unc.
Live Time

(min)

+/-10/2/2016 12:20:34 PM D2 1 +/-1.2500E-001 3.2275E-002 1.3333E+000 1.0541E-001 120

+/-10/2/2016 2:21:24 PM D2 2 +/-5.8333E-002 2.2048E-002 1.1250E+000 9.6825E-002 120

+/-10/2/2016 4:22:07 PM D2 3 +/-5.0000E-002 2.0412E-002 1.2000E+000 1.0000E-001 120

+/-10/2/2016 6:22:43 PM D2 4 +/-5.0000E-002 2.0412E-002 1.0583E+000 9.3912E-002 120

+/-10/2/2016 8:23:23 PM D2 5 +/-3.3333E-002 1.6667E-002 1.2083E+000 1.0035E-001 120

+/-10/2/2016 10:24:03 PM D2 6 +/-5.0000E-002 2.0412E-002 1.0583E+000 9.3912E-002 120

Detector Name

Calculated Background (cpm)

Alpha Bkg Rate (cpm)

+/-

Beta Bkg Rate (cpm)

+/-D3 6.6667E-002 3.7639E-002 9.9722E-001 7.3535E-002

Assay Date Detector name Iteration
Alpha Bkg Rate

(cpm) Alpha Bkg. Unc.
Beta Bkg Rate

(cpm) Beta Bkg. Unc.
Live Time

(min)

+/-10/2/2016 12:20:35 PM D3 1 +/-9.1667E-002 2.7639E-002 1.0833E+000 9.5015E-002 120

+/-10/2/2016 2:21:25 PM D3 2 +/-5.8333E-002 2.2048E-002 9.3333E-001 8.8192E-002 120

+/-10/2/2016 4:22:08 PM D3 3 +/-9.1667E-002 2.7639E-002 1.0250E+000 9.2421E-002 120

+/-10/2/2016 6:22:55 PM D3 4 +/-8.3333E-003 8.3333E-003 9.0000E-001 8.6603E-002 120

+/-10/2/2016 8:23:37 PM D3 5 +/-4.1667E-002 1.8634E-002 9.7500E-001 9.0139E-002 120

+/-10/2/2016 10:24:17 PM D3 6 +/-1.0833E-001 3.0046E-002 1.0667E+000 9.4281E-002 120

Detector Name

Calculated Background (cpm)

Alpha Bkg Rate (cpm)

+/-

Beta Bkg Rate (cpm)

+/-D4 5.1389E-002 3.3089E-002 1.0847E+000 1.0102E-001
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Assay Date Detector name Iteration
Alpha Bkg Rate

(cpm) Alpha Bkg. Unc.
Beta Bkg Rate

(cpm) Beta Bkg. Unc.
Live Time

(min)

+/-10/2/2016 12:20:35 PM D4 1 +/-1.0000E-001 2.8868E-002 1.2000E+000 1.0000E-001 120

+/-10/2/2016 2:21:25 PM D4 2 +/-8.3333E-002 2.6352E-002 1.1250E+000 9.6825E-002 120

+/-10/2/2016 4:22:08 PM D4 3 +/-4.1667E-002 1.8634E-002 9.2500E-001 8.7797E-002 120

+/-10/2/2016 6:22:57 PM D4 4 +/-1.6667E-002 1.1785E-002 1.0250E+000 9.2421E-002 120

+/-10/2/2016 8:23:38 PM D4 5 +/-2.5000E-002 1.4434E-002 1.1667E+000 9.8601E-002 120

+/-10/2/2016 10:24:17 PM D4 6 +/-4.1667E-002 1.8634E-002 1.0667E+000 9.4281E-002 120

Batch_18824

Gross Alpha Beta

Official Background

Batch Name:

Procedure:

Calibration:

10/2/2016 12:20:39 PMCount Date:

Preset Count Time: 7200

Count Mode: Simultaneous

Detector Name

Calculated Background (cpm)

Alpha Bkg Rate (cpm)

+/-

Beta Bkg Rate (cpm)

+/-B1 8.7500E-002 3.2382E-002 1.3292E+000 1.0176E-001

Assay Date Detector name Iteration
Alpha Bkg Rate

(cpm) Alpha Bkg. Unc.
Beta Bkg Rate

(cpm) Beta Bkg. Unc.
Live Time

(min)

+/-10/2/2016 12:20:33 PM B1 1 +/-1.1667E-001 3.1180E-002 1.2167E+000 1.0069E-001 120

+/-10/2/2016 2:21:17 PM B1 2 +/-1.0000E-001 2.8868E-002 1.4083E+000 1.0833E-001 120

+/-10/2/2016 4:21:52 PM B1 3 +/-1.0000E-001 2.8868E-002 1.2667E+000 1.0274E-001 120

+/-10/2/2016 6:22:27 PM B1 4 +/-2.5000E-002 1.4434E-002 1.4917E+000 1.1149E-001 120

+/-10/2/2016 8:23:07 PM B1 5 +/-1.0000E-001 2.8868E-002 1.3083E+000 1.0442E-001 120

+/-10/2/2016 10:23:44 PM B1 6 +/-8.3333E-002 2.6352E-002 1.2833E+000 1.0341E-001 120

Detector Name

Calculated Background (cpm)

Alpha Bkg Rate (cpm)

+/-

Beta Bkg Rate (cpm)

+/-B2 3.7500E-002 1.9543E-002 1.0861E+000 6.7013E-002

Assay Date Detector name Iteration
Alpha Bkg Rate

(cpm) Alpha Bkg. Unc.
Beta Bkg Rate

(cpm) Beta Bkg. Unc.
Live Time

(min)

+/-10/2/2016 12:20:33 PM B2 1 +/-7.5000E-002 2.5000E-002 1.0583E+000 9.3912E-002 120

+/-10/2/2016 2:21:18 PM B2 2 +/-2.5000E-002 1.4434E-002 1.0917E+000 9.5379E-002 120

+/-10/2/2016 4:21:52 PM B2 3 +/-2.5000E-002 1.4434E-002 1.1000E+000 9.5743E-002 120

+/-10/2/2016 6:22:28 PM B2 4 +/-4.1667E-002 1.8634E-002 1.2083E+000 1.0035E-001 120

+/-10/2/2016 8:23:08 PM B2 5 +/-2.5000E-002 1.4434E-002 1.0250E+000 9.2421E-002 120

+/-10/2/2016 10:23:45 PM B2 6 +/-3.3333E-002 1.6667E-002 1.0333E+000 9.2796E-002 120

Detector Name

Calculated Background (cpm)

Alpha Bkg Rate (cpm)

+/-

Beta Bkg Rate (cpm)

+/-B3 4.5833E-002 2.3422E-002 1.3569E+000 5.6376E-002

Assay Date Detector name Iteration
Alpha Bkg Rate

(cpm) Alpha Bkg. Unc.
Beta Bkg Rate

(cpm) Beta Bkg. Unc.
Live Time

(min)

+/-10/2/2016 12:20:33 PM B3 1 +/-5.8333E-002 2.2048E-002 1.2917E+000 1.0375E-001 120

+/-10/2/2016 2:21:19 PM B3 2 +/-1.6667E-002 1.1785E-002 1.3417E+000 1.0574E-001 120

+/-10/2/2016 4:21:53 PM B3 3 +/-3.3333E-002 1.6667E-002 1.4417E+000 1.0961E-001 120

+/-10/2/2016 6:22:28 PM B3 4 +/-5.0000E-002 2.0412E-002 1.3583E+000 1.0639E-001 120

+/-10/2/2016 8:23:08 PM B3 5 +/-3.3333E-002 1.6667E-002 1.3083E+000 1.0442E-001 120

+/-10/2/2016 10:23:45 PM B3 6 +/-8.3333E-002 2.6352E-002 1.4000E+000 1.0801E-001 120

Detector Name

Calculated Background (cpm)

Alpha Bkg Rate (cpm)

+/-

Beta Bkg Rate (cpm)

+/-B4 5.1389E-002 1.1076E-002 1.2139E+000 6.7013E-002
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Assay Date Detector name Iteration
Alpha Bkg Rate

(cpm) Alpha Bkg. Unc.
Beta Bkg Rate

(cpm) Beta Bkg. Unc.
Live Time

(min)

+/-10/2/2016 12:20:34 PM B4 1 +/-4.1667E-002 1.8634E-002 1.2167E+000 1.0069E-001 120

+/-10/2/2016 2:21:20 PM B4 2 +/-5.8333E-002 2.2048E-002 1.2000E+000 1.0000E-001 120

+/-10/2/2016 4:21:54 PM B4 3 +/-4.1667E-002 1.8634E-002 1.1167E+000 9.6465E-002 120

+/-10/2/2016 6:22:29 PM B4 4 +/-4.1667E-002 1.8634E-002 1.2500E+000 1.0206E-001 120

+/-10/2/2016 8:23:09 PM B4 5 +/-6.6667E-002 2.3570E-002 1.3167E+000 1.0475E-001 120

+/-10/2/2016 10:23:46 PM B4 6 +/-5.8333E-002 2.2048E-002 1.1833E+000 9.9303E-002 120

Batch_18823

Gross Alpha Beta

Official Background

Batch Name:

Procedure:

Calibration:

10/2/2016 12:20:39 PMCount Date:

Preset Count Time: 7200

Count Mode: Simultaneous

Detector Name

Calculated Background (cpm)

Alpha Bkg Rate (cpm)

+/-

Beta Bkg Rate (cpm)

+/-C1 4.1667E-002 1.9003E-002 1.0972E+000 1.1531E-001

Assay Date Detector name Iteration
Alpha Bkg Rate

(cpm) Alpha Bkg. Unc.
Beta Bkg Rate

(cpm) Beta Bkg. Unc.
Live Time

(min)

+/-10/2/2016 12:20:34 PM C1 1 +/-3.3333E-002 1.6667E-002 1.2333E+000 1.0138E-001 120

+/-10/2/2016 2:21:11 PM C1 2 +/-2.5000E-002 1.4434E-002 1.1250E+000 9.6825E-002 120

+/-10/2/2016 4:21:50 PM C1 3 +/-4.1667E-002 1.8634E-002 9.8333E-001 9.0523E-002 120

+/-10/2/2016 6:22:27 PM C1 4 +/-5.0000E-002 2.0412E-002 1.2083E+000 1.0035E-001 120

+/-10/2/2016 8:23:07 PM C1 5 +/-7.5000E-002 2.5000E-002 1.0833E+000 9.5015E-002 120

+/-10/2/2016 10:23:45 PM C1 6 +/-2.5000E-002 1.4434E-002 9.5000E-001 8.8976E-002 120

Detector Name

Calculated Background (cpm)

Alpha Bkg Rate (cpm)

+/-

Beta Bkg Rate (cpm)

+/-C2 6.2500E-002 3.0162E-002 9.7500E-001 8.7242E-002

Assay Date Detector name Iteration
Alpha Bkg Rate

(cpm) Alpha Bkg. Unc.
Beta Bkg Rate

(cpm) Beta Bkg. Unc.
Live Time

(min)

+/-10/2/2016 12:20:34 PM C2 1 +/-7.5000E-002 2.5000E-002 1.0167E+000 9.2045E-002 120

+/-10/2/2016 2:21:11 PM C2 2 +/-1.6667E-002 1.1785E-002 8.3333E-001 8.3333E-002 120

+/-10/2/2016 4:21:52 PM C2 3 +/-8.3333E-002 2.6352E-002 1.1000E+000 9.5743E-002 120

+/-10/2/2016 6:22:28 PM C2 4 +/-5.8333E-002 2.2048E-002 9.5833E-001 8.9365E-002 120

+/-10/2/2016 8:23:08 PM C2 5 +/-4.1667E-002 1.8634E-002 9.8333E-001 9.0523E-002 120

+/-10/2/2016 10:23:45 PM C2 6 +/-1.0000E-001 2.8868E-002 9.5833E-001 8.9365E-002 120

Detector Name

Calculated Background (cpm)

Alpha Bkg Rate (cpm)

+/-

Beta Bkg Rate (cpm)

+/-C3 5.9722E-002 3.3506E-002 1.0750E+000 7.8174E-002

Assay Date Detector name Iteration
Alpha Bkg Rate

(cpm) Alpha Bkg. Unc.
Beta Bkg Rate

(cpm) Beta Bkg. Unc.
Live Time

(min)

+/-10/2/2016 12:20:34 PM C3 1 +/-5.0000E-002 2.0412E-002 1.0000E+000 9.1287E-002 120

+/-10/2/2016 2:21:12 PM C3 2 +/-8.3333E-002 2.6352E-002 1.1500E+000 9.7895E-002 120

+/-10/2/2016 4:21:52 PM C3 3 +/-1.0833E-001 3.0046E-002 1.1000E+000 9.5743E-002 120

+/-10/2/2016 6:22:28 PM C3 4 +/-6.6667E-002 2.3570E-002 9.9167E-001 9.0906E-002 120

+/-10/2/2016 8:23:08 PM C3 5 +/-3.3333E-002 1.6667E-002 1.0333E+000 9.2796E-002 120

+/-10/2/2016 10:23:46 PM C3 6 +/-1.6667E-002 1.1785E-002 1.1750E+000 9.8953E-002 120

Detector Name

Calculated Background (cpm)

Alpha Bkg Rate (cpm)

+/-

Beta Bkg Rate (cpm)

+/-C4 5.4167E-002 2.5685E-002 1.0653E+000 9.4489E-002
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Assay Date Detector name Iteration
Alpha Bkg Rate

(cpm) Alpha Bkg. Unc.
Beta Bkg Rate

(cpm) Beta Bkg. Unc.
Live Time

(min)

+/-10/2/2016 12:20:34 PM C4 1 +/-2.5000E-002 1.4434E-002 1.0083E+000 9.1667E-002 120

+/-10/2/2016 2:21:12 PM C4 2 +/-5.8333E-002 2.2048E-002 1.0667E+000 9.4281E-002 120

+/-10/2/2016 4:21:53 PM C4 3 +/-7.5000E-002 2.5000E-002 1.0917E+000 9.5379E-002 120

+/-10/2/2016 6:22:29 PM C4 4 +/-3.3333E-002 1.6667E-002 1.2333E+000 1.0138E-001 120

+/-10/2/2016 8:23:09 PM C4 5 +/-9.1667E-002 2.7639E-002 9.5833E-001 8.9365E-002 120

+/-10/2/2016 10:23:47 PM C4 6 +/-4.1667E-002 1.8634E-002 1.0333E+000 9.2796E-002 120
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Background Report

Batch_19321

Gross Alpha Beta

Daily Background Check

Batch Name:

Procedure:

Calibration:

1/12/2017 8:19:06 AMCount Date:

Preset Count Time: 7200

Count Mode: Simultaneous

Detector Name

Calculated Background (cpm)

Alpha Bkg Rate (cpm)

+/-

Beta Bkg Rate (cpm)

+/-B1 6.6667E-002 2.3570E-002 1.2917E+000 1.0375E-001

Detector Name

Calculated Background (cpm)

Alpha Bkg Rate (cpm)

+/-

Beta Bkg Rate (cpm)

+/-B2 3.3333E-002 1.6667E-002 1.1667E+000 9.8601E-002

Detector Name

Calculated Background (cpm)

Alpha Bkg Rate (cpm)

+/-

Beta Bkg Rate (cpm)

+/-B3 5.8333E-002 2.2048E-002 1.1750E+000 9.8953E-002

Detector Name

Calculated Background (cpm)

Alpha Bkg Rate (cpm)

+/-

Beta Bkg Rate (cpm)

+/-B4 9.1667E-002 2.7639E-002 1.2417E+000 1.0172E-001

Batch_19320

Gross Alpha Beta

Daily Background Check

Batch Name:

Procedure:

Calibration:

1/12/2017 8:19:06 AMCount Date:

Preset Count Time: 7200

Count Mode: Simultaneous

Detector Name

Calculated Background (cpm)

Alpha Bkg Rate (cpm)

+/-

Beta Bkg Rate (cpm)

+/-C1 9.1667E-002 2.7639E-002 1.1167E+000 9.6465E-002

Detector Name

Calculated Background (cpm)

Alpha Bkg Rate (cpm)

+/-

Beta Bkg Rate (cpm)

+/-C2 6.6667E-002 2.3570E-002 1.0667E+000 9.4281E-002

Detector Name

Calculated Background (cpm)

Alpha Bkg Rate (cpm)

+/-

Beta Bkg Rate (cpm)

+/-C3 1.6667E-002 1.1785E-002 1.1000E+000 9.5743E-002

Detector Name

Calculated Background (cpm)

Alpha Bkg Rate (cpm)

+/-

Beta Bkg Rate (cpm)

+/-C4 2.5000E-002 1.4434E-002 9.4167E-001 8.8585E-002

Batch_19319

Gross Alpha Beta

Daily Background Check

Batch Name:

Procedure:

Calibration:

1/12/2017 8:19:08 AMCount Date:

Preset Count Time: 7200

Count Mode: Simultaneous

 
Page 473 of 513

 
S1611422002 



Page 2 of 2Background Report

Detector Name

Calculated Background (cpm)

Alpha Bkg Rate (cpm)

+/-

Beta Bkg Rate (cpm)

+/-D1 9.1667E-002 2.7639E-002 1.0417E+000 9.3169E-002

Detector Name

Calculated Background (cpm)

Alpha Bkg Rate (cpm)

+/-

Beta Bkg Rate (cpm)

+/-D2 7.5000E-002 2.5000E-002 9.4167E-001 8.8585E-002

Detector Name

Calculated Background (cpm)

Alpha Bkg Rate (cpm)

+/-

Beta Bkg Rate (cpm)

+/-D3 7.5000E-002 2.5000E-002 9.1667E-001 8.7401E-002

Detector Name

Calculated Background (cpm)

Alpha Bkg Rate (cpm)

+/-

Beta Bkg Rate (cpm)

+/-D4 1.0833E-001 3.0046E-002 9.9167E-001 9.0906E-002
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Batch_19345

Gross Alpha Beta

Daily Background Check

Batch Name:

Procedure:

Calibration:

1/16/2017 11:03:11 AMCount Date:

Preset Count Time: 7200

Count Mode: Simultaneous

Detector Name

Calculated Background (cpm)

Alpha Bkg Rate (cpm)

+/-

Beta Bkg Rate (cpm)

+/-B1 8.3333E-002 2.6352E-002 1.3500E+000 1.0607E-001

Detector Name

Calculated Background (cpm)

Alpha Bkg Rate (cpm)

+/-

Beta Bkg Rate (cpm)

+/-B2 4.1667E-002 1.8634E-002 1.1667E+000 9.8601E-002

Detector Name

Calculated Background (cpm)

Alpha Bkg Rate (cpm)

+/-

Beta Bkg Rate (cpm)

+/-B3 4.1667E-002 1.8634E-002 1.3333E+000 1.0541E-001

Detector Name

Calculated Background (cpm)

Alpha Bkg Rate (cpm)

+/-

Beta Bkg Rate (cpm)

+/-B4 8.3333E-003 8.3333E-003 1.3167E+000 1.0475E-001

Batch_19344

Gross Alpha Beta

Daily Background Check

Batch Name:

Procedure:

Calibration:

1/16/2017 11:03:16 AMCount Date:

Preset Count Time: 7200

Count Mode: Simultaneous

Detector Name

Calculated Background (cpm)

Alpha Bkg Rate (cpm)

+/-

Beta Bkg Rate (cpm)

+/-C1 1.3333E-001 3.3333E-002 1.2333E+000 1.0138E-001

Detector Name

Calculated Background (cpm)

Alpha Bkg Rate (cpm)

+/-

Beta Bkg Rate (cpm)

+/-C2 6.6667E-002 2.3570E-002 1.1583E+000 9.8249E-002

Detector Name

Calculated Background (cpm)

Alpha Bkg Rate (cpm)

+/-

Beta Bkg Rate (cpm)

+/-C3 4.1667E-002 1.8634E-002 9.5833E-001 8.9365E-002

Detector Name

Calculated Background (cpm)

Alpha Bkg Rate (cpm)

+/-

Beta Bkg Rate (cpm)

+/-C4 3.3333E-002 1.6667E-002 9.0000E-001 8.6603E-002

Batch_19343

Gross Alpha Beta

Daily Background Check

Batch Name:

Procedure:

Calibration:

1/16/2017 11:03:20 AMCount Date:

Preset Count Time: 7200

Count Mode: Simultaneous
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Detector Name

Calculated Background (cpm)

Alpha Bkg Rate (cpm)

+/-

Beta Bkg Rate (cpm)

+/-D1 9.1667E-002 2.7639E-002 1.1667E+000 9.8601E-002

Detector Name

Calculated Background (cpm)

Alpha Bkg Rate (cpm)

+/-

Beta Bkg Rate (cpm)

+/-D2 4.1667E-002 1.8634E-002 1.2500E+000 1.0206E-001

Detector Name

Calculated Background (cpm)

Alpha Bkg Rate (cpm)

+/-

Beta Bkg Rate (cpm)

+/-D3 8.3333E-002 2.6352E-002 8.4167E-001 8.3749E-002

Detector Name

Calculated Background (cpm)

Alpha Bkg Rate (cpm)

+/-

Beta Bkg Rate (cpm)

+/-D4 8.3333E-002 2.6352E-002 1.0667E+000 9.4281E-002

 
Page 476 of 513

 
S1611422002 



 
Page 477 of 513

 
S1611422002 



 
Page 478 of 513

 
S1611422002 



Constant Efficiency Page 1 of 3

Efficiency Report

Batch_19324

Gross Alpha Beta

Daily Source Check

1/12/2017 10:21:57 AM

600

Simultaneous

Batch Name:

Calibration:

Procedure:

Count Date:

Preset Count Time:

Count Mode:

Decay Mode: Alpha

3.7628E+001 1.5722E+000 2.9183E+000 3.5187E-001B1 2.8350E+002 5.3245E+000

Avg. Efficiency (%)DetectorName

+/-

Count Rate (cpm)

+/-

Avg. Spillover (%)

+/-

Calculated Efficiency (%)

3.6188E+001 1.5120E+000 2.1515E+000 3.0224E-001B2 2.8420E+002 5.3310E+000

Avg. Efficiency (%)DetectorName

+/-

Count Rate (cpm)

+/-

Avg. Spillover (%)

+/-

Calculated Efficiency (%)

3.6789E+001 1.5536E+000 3.0583E+000 3.7949E-001B3 2.5650E+002 5.0646E+000

Avg. Efficiency (%)DetectorName

+/-

Count Rate (cpm)

+/-

Avg. Spillover (%)

+/-

Calculated Efficiency (%)

3.7312E+001 1.5614E+000 1.3534E+000 2.5518E-001B4 2.7980E+002 5.2896E+000

Avg. Efficiency (%)DetectorName

+/-

Count Rate (cpm)

+/-

Avg. Spillover (%)

+/-

Calculated Efficiency (%)

Batch_19323

Gross Alpha Beta

Daily Source Check

1/12/2017 10:22:00 AM

600

Simultaneous

Batch Name:

Calibration:

Procedure:

Count Date:

Preset Count Time:

Count Mode:

Decay Mode: Beta

4.6337E+001 9.4630E-002 1.0269E-001 4.9832E-003C1 4.1443E+004 6.4376E+001

Avg. Efficiency (%)DetectorName

+/-

Count Rate (cpm)

+/-

Avg. Spillover (%)

+/-

Calculated Efficiency (%)

4.6670E+001 8.9526E-002 1.0276E-001 5.2764E-003C2 3.7018E+004 6.0842E+001

Avg. Efficiency (%)DetectorName

+/-

Count Rate (cpm)

+/-

Avg. Spillover (%)

+/-

Calculated Efficiency (%)

4.5061E+001 7.6876E-002 8.2290E-002 4.6187E-003C3 3.8694E+004 6.2205E+001

Avg. Efficiency (%)DetectorName

+/-

Count Rate (cpm)

+/-

Avg. Spillover (%)

+/-

Calculated Efficiency (%)

4.6684E+001 1.1099E-001 9.3179E-002 4.9769E-003C4 3.7720E+004 6.1416E+001

Avg. Efficiency (%)DetectorName

+/-

Count Rate (cpm)

+/-

Avg. Spillover (%)

+/-

Calculated Efficiency (%)

Batch_19322

Gross Alpha Beta

Daily Source Check

1/12/2017 10:22:02 AM

600

Simultaneous

Batch Name:

Calibration:

Procedure:

Count Date:

Preset Count Time:

Count Mode:

Decay Mode: Beta

4.7828E+001 1.5077E-001 8.9233E-002 4.2599E-003D1 4.9265E+004 7.0189E+001

Avg. Efficiency (%)DetectorName

+/-

Count Rate (cpm)

+/-

Avg. Spillover (%)

+/-

Calculated Efficiency (%)

4.8289E+001 1.2227E-001 8.7497E-002 4.2082E-003D2 4.9533E+004 7.0380E+001

Avg. Efficiency (%)DetectorName

+/-

Count Rate (cpm)

+/-

Avg. Spillover (%)

+/-

Calculated Efficiency (%)
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4.6780E+001 1.2390E-001 6.1241E-002 3.5220E-003D3 4.9532E+004 7.0379E+001

Avg. Efficiency (%)DetectorName

+/-

Count Rate (cpm)

+/-

Avg. Spillover (%)

+/-

Calculated Efficiency (%)

4.7218E+001 1.5005E-001 1.2008E-001 4.8417E-003D4 5.1340E+004 7.1652E+001

Avg. Efficiency (%)DetectorName

+/-

Count Rate (cpm)

+/-

Avg. Spillover (%)

+/-

Calculated Efficiency (%)

Batch_19329

Gross Alpha Beta

Daily Source Check

1/12/2017 10:36:11 AM

600

Simultaneous

Batch Name:

Calibration:

Procedure:

Count Date:

Preset Count Time:

Count Mode:

Decay Mode: Alpha

3.3256E+001 1.4055E+000 2.0069E+000 3.1551E-001C1 2.5430E+002 5.0428E+000

Avg. Efficiency (%)DetectorName

+/-

Count Rate (cpm)

+/-

Avg. Spillover (%)

+/-

Calculated Efficiency (%)

3.2475E+001 1.3813E+000 3.0364E+000 3.8439E-001C2 2.4130E+002 4.9122E+000

Avg. Efficiency (%)DetectorName

+/-

Count Rate (cpm)

+/-

Avg. Spillover (%)

+/-

Calculated Efficiency (%)

3.7425E+001 1.5701E+000 2.6887E+000 3.4154E-001C3 2.7250E+002 5.2202E+000

Avg. Efficiency (%)DetectorName

+/-

Count Rate (cpm)

+/-

Avg. Spillover (%)

+/-

Calculated Efficiency (%)

3.2527E+001 1.3729E+000 1.7584E+000 3.1141E-001C4 2.3520E+002 4.8497E+000

Avg. Efficiency (%)DetectorName

+/-

Count Rate (cpm)

+/-

Avg. Spillover (%)

+/-

Calculated Efficiency (%)

Batch_19330

Gross Alpha Beta

Daily Source Check

1/12/2017 10:36:12 AM

600

Simultaneous

Batch Name:

Calibration:

Procedure:

Count Date:

Preset Count Time:

Count Mode:

Decay Mode: Beta

4.9642E+001 1.2580E-001 1.5284E-001 5.5478E-003B1 4.9800E+004 7.0569E+001

Avg. Efficiency (%)DetectorName

+/-

Count Rate (cpm)

+/-

Avg. Spillover (%)

+/-

Calculated Efficiency (%)

5.1475E+001 1.3361E-001 1.0392E-001 4.5585E-003B2 5.0101E+004 7.0782E+001

Avg. Efficiency (%)DetectorName

+/-

Count Rate (cpm)

+/-

Avg. Spillover (%)

+/-

Calculated Efficiency (%)

5.1334E+001 1.5775E-001 7.8264E-002 3.9393E-003B3 5.0541E+004 7.1092E+001

Avg. Efficiency (%)DetectorName

+/-

Count Rate (cpm)

+/-

Avg. Spillover (%)

+/-

Calculated Efficiency (%)

4.9466E+001 1.2866E-001 1.0865E-001 4.5777E-003B4 5.1955E+004 7.2080E+001

Avg. Efficiency (%)DetectorName

+/-

Count Rate (cpm)

+/-

Avg. Spillover (%)

+/-

Calculated Efficiency (%)

Batch_19325

Gross Alpha Beta

Daily Source Check

1/12/2017 10:36:13 AM

600

Simultaneous

Batch Name:

Calibration:

Procedure:

Count Date:

Preset Count Time:

Count Mode:

Decay Mode: Alpha

3.4968E+001 1.4722E+000 3.5065E+000 3.9207E-001D1 2.6340E+002 5.1323E+000

Avg. Efficiency (%)DetectorName

+/-

Count Rate (cpm)

+/-

Avg. Spillover (%)

+/-

Calculated Efficiency (%)

3.4964E+001 1.4660E+000 1.9437E+000 2.9849E-001D2 2.7460E+002 5.2402E+000

Avg. Efficiency (%)DetectorName

+/-

Count Rate (cpm)

+/-

Avg. Spillover (%)

+/-

Calculated Efficiency (%)
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3.2943E+001 1.4089E+000 2.8318E+000 3.8308E-001D3 2.2970E+002 4.7927E+000

Avg. Efficiency (%)DetectorName

+/-

Count Rate (cpm)

+/-

Avg. Spillover (%)

+/-

Calculated Efficiency (%)

3.7020E+001 1.5505E+000 1.6268E+000 2.7381E-001D4 2.7760E+002 5.2688E+000

Avg. Efficiency (%)DetectorName

+/-

Count Rate (cpm)

+/-

Avg. Spillover (%)

+/-

Calculated Efficiency (%)
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Batch_19350

Gross Alpha Beta

Daily Source Check

1/16/2017 1:47:55 PM

600

Simultaneous

Batch Name:

Calibration:

Procedure:

Count Date:

Preset Count Time:

Count Mode:

Decay Mode: Alpha

3.2977E+001 1.4026E+000 1.6208E+000 2.9473E-001C1 2.4700E+002 4.9699E+000

Avg. Efficiency (%)DetectorName

+/-

Count Rate (cpm)

+/-

Avg. Spillover (%)

+/-

Calculated Efficiency (%)

3.3923E+001 1.4436E+000 3.3322E+000 3.9591E-001C2 2.4690E+002 4.9689E+000

Avg. Efficiency (%)DetectorName

+/-

Count Rate (cpm)

+/-

Avg. Spillover (%)

+/-

Calculated Efficiency (%)

3.5753E+001 1.5154E+000 2.2456E+000 3.2794E-001C3 2.5500E+002 5.0498E+000

Avg. Efficiency (%)DetectorName

+/-

Count Rate (cpm)

+/-

Avg. Spillover (%)

+/-

Calculated Efficiency (%)

3.2671E+001 1.3860E+000 1.8737E+000 3.2262E-001C4 2.3140E+002 4.8104E+000

Avg. Efficiency (%)DetectorName

+/-

Count Rate (cpm)

+/-

Avg. Spillover (%)

+/-

Calculated Efficiency (%)

Batch_19351

Gross Alpha Beta

Daily Source Check

1/16/2017 1:47:57 PM

600

Simultaneous

Batch Name:

Calibration:

Procedure:

Count Date:

Preset Count Time:

Count Mode:

Decay Mode: Beta

4.9623E+001 1.2596E-001 1.6379E-001 5.7450E-003B1 4.9768E+004 7.0546E+001

Avg. Efficiency (%)DetectorName

+/-

Count Rate (cpm)

+/-

Avg. Spillover (%)

+/-

Calculated Efficiency (%)

5.1372E+001 1.3358E-001 1.2576E-001 5.0208E-003B2 4.9986E+004 7.0701E+001

Avg. Efficiency (%)DetectorName

+/-

Count Rate (cpm)

+/-

Avg. Spillover (%)

+/-

Calculated Efficiency (%)

5.0964E+001 1.5690E-001 8.7028E-002 4.1695E-003B3 5.0163E+004 7.0826E+001

Avg. Efficiency (%)DetectorName

+/-

Count Rate (cpm)

+/-

Avg. Spillover (%)

+/-

Calculated Efficiency (%)

4.9215E+001 1.2829E-001 1.2201E-001 4.8641E-003B4 5.1676E+004 7.1886E+001

Avg. Efficiency (%)DetectorName

+/-

Count Rate (cpm)

+/-

Avg. Spillover (%)

+/-

Calculated Efficiency (%)

Batch_19349

Gross Alpha Beta

Daily Source Check

1/16/2017 1:47:57 PM

600

Simultaneous

Batch Name:

Calibration:

Procedure:

Count Date:

Preset Count Time:

Count Mode:

Decay Mode: Alpha

3.5875E+001 1.5144E+000 3.6404E+000 3.9788E-001D1 2.6470E+002 5.1449E+000

Avg. Efficiency (%)DetectorName

+/-

Count Rate (cpm)

+/-

Avg. Spillover (%)

+/-

Calculated Efficiency (%)

3.5422E+001 1.4911E+000 2.3257E+000 3.2332E-001D2 2.7250E+002 5.2202E+000

Avg. Efficiency (%)DetectorName

+/-

Count Rate (cpm)

+/-

Avg. Spillover (%)

+/-

Calculated Efficiency (%)
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3.5287E+001 1.5053E+000 2.4500E+000 3.4970E-001D3 2.4100E+002 4.9092E+000

Avg. Efficiency (%)DetectorName

+/-

Count Rate (cpm)

+/-

Avg. Spillover (%)

+/-

Calculated Efficiency (%)

3.7686E+001 1.5839E+000 1.5593E+000 2.6966E-001D4 2.7680E+002 5.2612E+000

Avg. Efficiency (%)DetectorName

+/-

Count Rate (cpm)

+/-

Avg. Spillover (%)

+/-

Calculated Efficiency (%)

Batch_19348

Gross Alpha Beta

Daily Source Check

1/16/2017 1:29:45 PM

600

Simultaneous

Batch Name:

Calibration:

Procedure:

Count Date:

Preset Count Time:

Count Mode:

Decay Mode: Alpha

3.7534E+001 1.5770E+000 3.2757E+000 3.7531E-001B1 2.7700E+002 5.2631E+000

Avg. Efficiency (%)DetectorName

+/-

Count Rate (cpm)

+/-

Avg. Spillover (%)

+/-

Calculated Efficiency (%)

3.6268E+001 1.5230E+000 1.8690E+000 2.8772E-001B2 2.7900E+002 5.2820E+000

Avg. Efficiency (%)DetectorName

+/-

Count Rate (cpm)

+/-

Avg. Spillover (%)

+/-

Calculated Efficiency (%)

3.6562E+001 1.5534E+000 3.0615E+000 3.8557E-001B3 2.4970E+002 4.9970E+000

Avg. Efficiency (%)DetectorName

+/-

Count Rate (cpm)

+/-

Avg. Spillover (%)

+/-

Calculated Efficiency (%)

3.9236E+001 1.6423E+000 1.3139E+000 2.4771E-001B4 2.8820E+002 5.3684E+000

Avg. Efficiency (%)DetectorName

+/-

Count Rate (cpm)

+/-

Avg. Spillover (%)

+/-

Calculated Efficiency (%)

Batch_19347

Gross Alpha Beta

Daily Source Check

1/16/2017 1:29:48 PM

600

Simultaneous

Batch Name:

Calibration:

Procedure:

Count Date:

Preset Count Time:

Count Mode:

Decay Mode: Beta

4.6430E+001 9.4773E-002 1.1962E-001 5.3735E-003C1 4.1515E+004 6.4432E+001

Avg. Efficiency (%)DetectorName

+/-

Count Rate (cpm)

+/-

Avg. Spillover (%)

+/-

Calculated Efficiency (%)

4.6645E+001 8.9505E-002 1.2230E-001 5.7584E-003C2 3.6989E+004 6.0818E+001

Avg. Efficiency (%)DetectorName

+/-

Count Rate (cpm)

+/-

Avg. Spillover (%)

+/-

Calculated Efficiency (%)

4.5014E+001 7.6841E-002 8.2656E-002 4.6320E-003C3 3.8643E+004 6.2164E+001

Avg. Efficiency (%)DetectorName

+/-

Count Rate (cpm)

+/-

Avg. Spillover (%)

+/-

Calculated Efficiency (%)

4.6436E+001 1.1054E-001 1.1263E-001 5.4869E-003C4 3.7509E+004 6.1245E+001

Avg. Efficiency (%)DetectorName

+/-

Count Rate (cpm)

+/-

Avg. Spillover (%)

+/-

Calculated Efficiency (%)

Batch_19346

Gross Alpha Beta

Daily Source Check

1/16/2017 1:29:50 PM

600

Simultaneous

Batch Name:

Calibration:

Procedure:

Count Date:

Preset Count Time:

Count Mode:

Decay Mode: Beta

4.7823E+001 1.5091E-001 7.8098E-002 3.9861E-003D1 4.9247E+004 7.0176E+001

Avg. Efficiency (%)DetectorName

+/-

Count Rate (cpm)

+/-

Avg. Spillover (%)

+/-

Calculated Efficiency (%)

4.8255E+001 1.2239E-001 8.0307E-002 4.0338E-003D2 4.9485E+004 7.0345E+001

Avg. Efficiency (%)DetectorName

+/-

Count Rate (cpm)

+/-

Avg. Spillover (%)

+/-

Calculated Efficiency (%)
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4.6906E+001 1.2437E-001 6.3107E-002 3.5708E-003D3 4.9652E+004 7.0464E+001

Avg. Efficiency (%)DetectorName

+/-

Count Rate (cpm)

+/-

Avg. Spillover (%)

+/-

Calculated Efficiency (%)

4.7172E+001 1.5007E-001 1.1848E-001 4.8122E-003D4 5.1276E+004 7.1607E+001

Avg. Efficiency (%)DetectorName

+/-

Count Rate (cpm)

+/-

Avg. Spillover (%)

+/-

Calculated Efficiency (%)
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Efficiency Report

Batch_18825

Gross Alpha Beta

Official Efficiency

10/3/2016 9:56:07 AM

120

Simultaneous

Batch Name:

Calibration:

Procedure:

Count Date:

Preset Count Time:

Count Mode:

Decay Mode: Alpha

3.8407E+001 2.5146E-001 1.7090E+001 1.7819E-001B1 5.3001E+003 3.4700E+001

Avg. Efficiency (%)DetectorName

+/-

Count Rate (cpm)

+/-

Avg. Spillover (%)

+/-

Calculated Efficiency (%)

Assay Date Iteration Efficiency (%) Alpha Count Rate (cpm) Spillover Beta Count Rate (cpm)

10/3/2016 9:56:04 AM 38.65 1.22E+000 5.334E+003 5.164E+001 1.699E+001 4.319E-001 9.062E+002 2.130E+001+/-+/-+/-+/-1

10/3/2016 9:58:15 AM 38.60 1.21E+000 5.327E+003 5.161E+001 1.706E+001 4.332E-001 9.087E+002 2.133E+001+/-+/-+/-+/-2

10/3/2016 10:00:24 AM 38.54 1.21E+000 5.319E+003 5.157E+001 1.720E+001 4.355E-001 9.147E+002 2.140E+001+/-+/-+/-+/-3

10/3/2016 10:02:34 AM 38.44 1.21E+000 5.304E+003 5.150E+001 1.690E+001 4.318E-001 8.962E+002 2.118E+001+/-+/-+/-+/-4

10/3/2016 10:04:42 AM 38.41 1.21E+000 5.301E+003 5.148E+001 1.736E+001 4.386E-001 9.202E+002 2.147E+001+/-+/-+/-+/-5

10/3/2016 10:06:52 AM 37.94 1.19E+000 5.235E+003 5.116E+001 1.712E+001 4.378E-001 8.962E+002 2.118E+001+/-+/-+/-+/-6

10/3/2016 10:09:01 AM 38.28 1.20E+000 5.282E+003 5.139E+001 1.690E+001 4.327E-001 8.927E+002 2.114E+001+/-+/-+/-+/-7

10/3/2016 10:11:10 AM 38.04 1.20E+000 5.249E+003 5.123E+001 1.740E+001 4.414E-001 9.132E+002 2.138E+001+/-+/-+/-+/-8

10/3/2016 10:13:21 AM 38.67 1.22E+000 5.336E+003 5.166E+001 1.703E+001 4.324E-001 9.087E+002 2.133E+001+/-+/-+/-+/-9

10/3/2016 10:15:30 AM 38.50 1.21E+000 5.312E+003 5.154E+001 1.695E+001 4.323E-001 9.007E+002 2.124E+001+/-+/-+/-+/-10

3.9329E+001 5.5758E-001 1.7160E+001 2.8740E-001B2 5.8991E+003 8.3632E+001

Avg. Efficiency (%)DetectorName

+/-

Count Rate (cpm)

+/-

Avg. Spillover (%)

+/-

Calculated Efficiency (%)

Assay Date Iteration Efficiency (%) Alpha Count Rate (cpm) Spillover Beta Count Rate (cpm)

10/3/2016 9:56:04 AM 40.23 1.26E+000 6.034E+003 5.493E+001 1.703E+001 4.066E-001 1.028E+003 2.268E+001+/-+/-+/-+/-1

10/3/2016 9:58:16 AM 39.47 1.24E+000 5.920E+003 5.441E+001 1.709E+001 4.113E-001 1.012E+003 2.251E+001+/-+/-+/-+/-2

10/3/2016 10:00:25 AM 39.47 1.24E+000 5.920E+003 5.441E+001 1.708E+001 4.111E-001 1.011E+003 2.249E+001+/-+/-+/-+/-3

10/3/2016 10:02:35 AM 39.92 1.25E+000 5.988E+003 5.472E+001 1.707E+001 4.087E-001 1.022E+003 2.262E+001+/-+/-+/-+/-4

10/3/2016 10:04:43 AM 38.47 1.21E+000 5.770E+003 5.371E+001 1.756E+001 4.232E-001 1.013E+003 2.252E+001+/-+/-+/-+/-5

10/3/2016 10:06:53 AM 38.59 1.21E+000 5.787E+003 5.379E+001 1.757E+001 4.227E-001 1.017E+003 2.256E+001+/-+/-+/-+/-6

10/3/2016 10:09:02 AM 39.20 1.23E+000 5.879E+003 5.422E+001 1.674E+001 4.078E-001 9.839E+002 2.219E+001+/-+/-+/-+/-7

10/3/2016 10:11:11 AM 39.71 1.24E+000 5.955E+003 5.457E+001 1.730E+001 4.130E-001 1.030E+003 2.271E+001+/-+/-+/-+/-8

10/3/2016 10:13:22 AM 39.29 1.23E+000 5.893E+003 5.428E+001 1.679E+001 4.081E-001 9.894E+002 2.225E+001+/-+/-+/-+/-9

10/3/2016 10:15:31 AM 38.95 1.22E+000 5.842E+003 5.405E+001 1.736E+001 4.178E-001 1.014E+003 2.253E+001+/-+/-+/-+/-10

3.9228E+001 3.7863E-001 1.6923E+001 2.1630E-001B3 6.1194E+003 5.9063E+001

Avg. Efficiency (%)DetectorName

+/-

Count Rate (cpm)

+/-

Avg. Spillover (%)

+/-

Calculated Efficiency (%)

Assay Date Iteration Efficiency (%) Alpha Count Rate (cpm) Spillover Beta Count Rate (cpm)

10/3/2016 9:56:05 AM 39.56 1.24E+000 6.170E+003 5.555E+001 1.677E+001 3.985E-001 1.035E+003 2.276E+001+/-+/-+/-+/-1

10/3/2016 9:58:17 AM 39.91 1.25E+000 6.225E+003 5.579E+001 1.659E+001 3.943E-001 1.033E+003 2.274E+001+/-+/-+/-+/-2

10/3/2016 10:00:26 AM 39.22 1.23E+000 6.118E+003 5.531E+001 1.684E+001 4.012E-001 1.030E+003 2.271E+001+/-+/-+/-+/-3

10/3/2016 10:02:36 AM 38.88 1.22E+000 6.065E+003 5.507E+001 1.690E+001 4.038E-001 1.025E+003 2.266E+001+/-+/-+/-+/-4

10/3/2016 10:04:45 AM 38.59 1.21E+000 6.019E+003 5.486E+001 1.706E+001 4.076E-001 1.027E+003 2.268E+001+/-+/-+/-+/-5

10/3/2016 10:06:55 AM 39.15 1.22E+000 6.107E+003 5.526E+001 1.717E+001 4.061E-001 1.049E+003 2.291E+001+/-+/-+/-+/-6

10/3/2016 10:09:03 AM 39.07 1.22E+000 6.095E+003 5.520E+001 1.734E+001 4.087E-001 1.057E+003 2.300E+001+/-+/-+/-+/-7

10/3/2016 10:11:12 AM 39.17 1.22E+000 6.109E+003 5.527E+001 1.688E+001 4.020E-001 1.031E+003 2.272E+001+/-+/-+/-+/-8
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Assay Date Iteration Efficiency (%) Alpha Count Rate (cpm) Spillover Beta Count Rate (cpm)

10/3/2016 10:13:23 AM 39.61 1.24E+000 6.179E+003 5.558E+001 1.691E+001 4.003E-001 1.045E+003 2.287E+001+/-+/-+/-+/-9

10/3/2016 10:15:32 AM 39.13 1.22E+000 6.103E+003 5.524E+001 1.677E+001 4.008E-001 1.024E+003 2.264E+001+/-+/-+/-+/-10

3.9554E+001 2.6993E-001 1.6777E+001 3.5878E-001B4 7.7676E+003 5.3009E+001

Avg. Efficiency (%)DetectorName

+/-

Count Rate (cpm)

+/-

Avg. Spillover (%)

+/-

Calculated Efficiency (%)

Assay Date Iteration Efficiency (%) Alpha Count Rate (cpm) Spillover Beta Count Rate (cpm)

10/3/2016 9:56:05 AM 39.45 6.78E-001 7.747E+003 6.224E+001 1.706E+001 3.592E-001 1.322E+003 2.572E+001+/-+/-+/-+/-1

10/3/2016 9:58:17 AM 39.32 6.76E-001 7.721E+003 6.213E+001 1.742E+001 3.640E-001 1.345E+003 2.594E+001+/-+/-+/-+/-2

10/3/2016 10:00:27 AM 39.19 6.74E-001 7.696E+003 6.203E+001 1.675E+001 3.565E-001 1.289E+003 2.540E+001+/-+/-+/-+/-3

10/3/2016 10:02:36 AM 39.96 6.86E-001 7.848E+003 6.264E+001 1.649E+001 3.499E-001 1.294E+003 2.545E+001+/-+/-+/-+/-4

10/3/2016 10:04:45 AM 39.27 6.75E-001 7.711E+003 6.209E+001 1.690E+001 3.581E-001 1.303E+003 2.554E+001+/-+/-+/-+/-5

10/3/2016 10:06:56 AM 39.36 6.77E-001 7.729E+003 6.217E+001 1.686E+001 3.572E-001 1.303E+003 2.554E+001+/-+/-+/-+/-6

10/3/2016 10:09:13 AM 39.75 6.83E-001 7.807E+003 6.248E+001 1.701E+001 3.571E-001 1.328E+003 2.578E+001+/-+/-+/-+/-7

10/3/2016 10:11:22 AM 39.83 6.84E-001 7.822E+003 6.254E+001 1.612E+001 3.460E-001 1.261E+003 2.512E+001+/-+/-+/-+/-8

10/3/2016 10:13:32 AM 39.77 6.83E-001 7.810E+003 6.249E+001 1.662E+001 3.524E-001 1.298E+003 2.549E+001+/-+/-+/-+/-9

10/3/2016 10:15:42 AM 39.63 6.81E-001 7.782E+003 6.238E+001 1.656E+001 3.523E-001 1.289E+003 2.540E+001+/-+/-+/-+/-10

Batch_18826

Gross Alpha Beta

Official Efficiency

10/3/2016 9:56:07 AM

120

Simultaneous

Batch Name:

Calibration:

Procedure:

Count Date:

Preset Count Time:

Count Mode:

Decay Mode: Beta

4.6651E+001 9.8979E-001 5.3397E-001 1.1170E-001C1 1.6427E+003 3.4829E+001

Avg. Efficiency (%)DetectorName

+/-

Count Rate (cpm)

+/-

Avg. Spillover (%)

+/-

Calculated Efficiency (%)

Assay Date Iteration Efficiency (%) Beta Count Rate (cpm) Spillover Alpha Count Rate (cpm)

10/3/2016 9:56:05 AM 46.99 2.41E+000 5.958E+000 1.732E+000 3.604E-001 1.050E-001 1.653E+003 2.876E+001+/-+/-+/-+/-1

10/3/2016 9:58:18 AM 45.75 2.35E+000 8.958E+000 2.121E+000 5.565E-001 1.321E-001 1.610E+003 2.838E+001+/-+/-+/-+/-2

10/3/2016 10:00:27 AM 47.13 2.42E+000 5.958E+000 1.732E+000 3.593E-001 1.046E-001 1.658E+003 2.881E+001+/-+/-+/-+/-3

10/3/2016 10:02:36 AM 46.46 2.39E+000 1.046E+001 2.291E+000 6.397E-001 1.406E-001 1.635E+003 2.860E+001+/-+/-+/-+/-4

10/3/2016 10:04:45 AM 46.42 2.39E+000 1.096E+001 2.345E+000 6.709E-001 1.441E-001 1.633E+003 2.859E+001+/-+/-+/-+/-5

10/3/2016 10:06:56 AM 48.24 2.47E+000 8.958E+000 2.121E+000 5.278E-001 1.253E-001 1.697E+003 2.914E+001+/-+/-+/-+/-6

10/3/2016 10:09:04 AM 45.11 2.32E+000 8.458E+000 2.062E+000 5.328E-001 1.302E-001 1.587E+003 2.818E+001+/-+/-+/-+/-7

10/3/2016 10:11:14 AM 47.97 2.46E+000 1.046E+001 2.291E+000 6.196E-001 1.362E-001 1.688E+003 2.906E+001+/-+/-+/-+/-8

10/3/2016 10:13:24 AM 45.68 2.35E+000 9.958E+000 2.236E+000 6.195E-001 1.395E-001 1.607E+003 2.836E+001+/-+/-+/-+/-9

10/3/2016 10:15:33 AM 46.76 2.40E+000 7.458E+000 1.937E+000 4.533E-001 1.180E-001 1.645E+003 2.869E+001+/-+/-+/-+/-10

4.5984E+001 4.6596E-001 4.1798E-001 6.8808E-002C2 4.0765E+003 4.1298E+001

Avg. Efficiency (%)DetectorName

+/-

Count Rate (cpm)

+/-

Avg. Spillover (%)

+/-

Calculated Efficiency (%)

Assay Date Iteration Efficiency (%) Beta Count Rate (cpm) Spillover Alpha Count Rate (cpm)

10/3/2016 9:56:05 AM 46.53 1.95E+000 1.394E+001 2.646E+000 3.380E-001 6.427E-002 4.124E+003 4.541E+001+/-+/-+/-+/-1

10/3/2016 9:58:18 AM 46.55 1.95E+000 2.144E+001 3.279E+000 5.196E-001 7.967E-002 4.126E+003 4.543E+001+/-+/-+/-+/-2

10/3/2016 10:00:28 AM 45.53 1.91E+000 1.694E+001 2.916E+000 4.197E-001 7.240E-002 4.036E+003 4.493E+001+/-+/-+/-+/-3

10/3/2016 10:02:37 AM 45.50 1.91E+000 1.694E+001 2.916E+000 4.200E-001 7.245E-002 4.033E+003 4.491E+001+/-+/-+/-+/-4

10/3/2016 10:04:46 AM 46.41 1.95E+000 1.394E+001 2.646E+000 3.388E-001 6.443E-002 4.114E+003 4.536E+001+/-+/-+/-+/-5

10/3/2016 10:06:56 AM 46.42 1.95E+000 2.044E+001 3.202E+000 4.968E-001 7.802E-002 4.114E+003 4.536E+001+/-+/-+/-+/-6

10/3/2016 10:09:05 AM 45.79 1.92E+000 1.294E+001 2.550E+000 3.188E-001 6.293E-002 4.058E+003 4.505E+001+/-+/-+/-+/-7

10/3/2016 10:11:14 AM 45.30 1.90E+000 1.644E+001 2.872E+000 4.094E-001 7.169E-002 4.015E+003 4.481E+001+/-+/-+/-+/-8

10/3/2016 10:13:25 AM 45.91 1.93E+000 1.894E+001 3.082E+000 4.655E-001 7.594E-002 4.069E+003 4.511E+001+/-+/-+/-+/-9

10/3/2016 10:15:33 AM 45.90 1.93E+000 1.844E+001 3.042E+000 4.532E-001 7.494E-002 4.068E+003 4.511E+001+/-+/-+/-+/-10
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4.4787E+001 7.8188E-001 5.2451E-001 1.1792E-001C3 2.3356E+003 4.0755E+001

Avg. Efficiency (%)DetectorName

+/-

Count Rate (cpm)

+/-

Avg. Spillover (%)

+/-

Calculated Efficiency (%)

Assay Date Iteration Efficiency (%) Beta Count Rate (cpm) Spillover Alpha Count Rate (cpm)

10/3/2016 9:56:05 AM 45.19 1.94E+000 1.294E+001 2.550E+000 5.494E-001 1.085E-001 2.355E+003 3.433E+001+/-+/-+/-+/-1

10/3/2016 9:58:19 AM 43.97 1.90E+000 1.244E+001 2.500E+000 5.428E-001 1.094E-001 2.292E+003 3.386E+001+/-+/-+/-+/-2

10/3/2016 10:00:29 AM 44.79 1.93E+000 1.044E+001 2.292E+000 4.472E-001 9.838E-002 2.334E+003 3.417E+001+/-+/-+/-+/-3

10/3/2016 10:02:37 AM 44.24 1.91E+000 9.940E+000 2.236E+000 4.311E-001 9.719E-002 2.306E+003 3.396E+001+/-+/-+/-+/-4

10/3/2016 10:04:46 AM 46.02 1.98E+000 1.194E+001 2.450E+000 4.977E-001 1.024E-001 2.399E+003 3.464E+001+/-+/-+/-+/-5

10/3/2016 10:06:57 AM 44.62 1.92E+000 1.194E+001 2.450E+000 5.134E-001 1.056E-001 2.326E+003 3.411E+001+/-+/-+/-+/-6

10/3/2016 10:09:05 AM 44.33 1.91E+000 7.440E+000 1.937E+000 3.220E-001 8.394E-002 2.311E+003 3.400E+001+/-+/-+/-+/-7

10/3/2016 10:11:15 AM 45.66 1.96E+000 1.444E+001 2.693E+000 6.068E-001 1.135E-001 2.380E+003 3.450E+001+/-+/-+/-+/-8

10/3/2016 10:13:25 AM 43.60 1.88E+000 1.744E+001 2.958E+000 7.675E-001 1.307E-001 2.272E+003 3.372E+001+/-+/-+/-+/-9

10/3/2016 10:15:34 AM 45.45 1.96E+000 1.344E+001 2.598E+000 5.674E-001 1.100E-001 2.369E+003 3.442E+001+/-+/-+/-+/-10

4.5466E+001 4.7208E-001 4.4420E-001 8.3764E-002C4 2.6702E+003 2.7714E+001

Avg. Efficiency (%)DetectorName

+/-

Count Rate (cpm)

+/-

Avg. Spillover (%)

+/-

Calculated Efficiency (%)

Assay Date Iteration Efficiency (%) Beta Count Rate (cpm) Spillover Alpha Count Rate (cpm)

10/3/2016 9:56:05 AM 46.11 1.97E+000 9.946E+000 2.236E+000 3.674E-001 8.276E-002 2.707E+003 3.680E+001+/-+/-+/-+/-1

10/3/2016 9:58:20 AM 45.19 1.93E+000 1.295E+001 2.550E+000 4.880E-001 9.634E-002 2.653E+003 3.643E+001+/-+/-+/-+/-2

10/3/2016 10:00:29 AM 45.92 1.96E+000 7.446E+000 1.937E+000 2.762E-001 7.193E-002 2.696E+003 3.672E+001+/-+/-+/-+/-3

10/3/2016 10:02:38 AM 45.74 1.95E+000 1.295E+001 2.550E+000 4.822E-001 9.519E-002 2.685E+003 3.665E+001+/-+/-+/-+/-4

10/3/2016 10:04:47 AM 44.65 1.91E+000 1.445E+001 2.693E+000 5.512E-001 1.030E-001 2.621E+003 3.621E+001+/-+/-+/-+/-5

10/3/2016 10:06:57 AM 45.57 1.95E+000 1.195E+001 2.450E+000 4.465E-001 9.176E-002 2.675E+003 3.658E+001+/-+/-+/-+/-6

10/3/2016 10:09:06 AM 45.62 1.95E+000 1.295E+001 2.550E+000 4.834E-001 9.544E-002 2.678E+003 3.660E+001+/-+/-+/-+/-7

10/3/2016 10:11:15 AM 45.61 1.95E+000 1.445E+001 2.693E+000 5.395E-001 1.008E-001 2.677E+003 3.660E+001+/-+/-+/-+/-8

10/3/2016 10:13:26 AM 45.51 1.94E+000 1.045E+001 2.291E+000 3.910E-001 8.594E-002 2.671E+003 3.655E+001+/-+/-+/-+/-9

10/3/2016 10:15:34 AM 44.76 1.91E+000 1.095E+001 2.345E+000 4.166E-001 8.945E-002 2.627E+003 3.625E+001+/-+/-+/-+/-10

Batch_18827

Gross Alpha Beta

Official Efficiency

10/3/2016 10:22:02 AM

120

Simultaneous

Batch Name:

Calibration:

Procedure:

Count Date:

Preset Count Time:

Count Mode:

Decay Mode: Alpha

3.5762E+001 2.9579E-001 1.7408E+001 4.0694E-001C1 4.9349E+003 4.0817E+001

Avg. Efficiency (%)DetectorName

+/-

Count Rate (cpm)

+/-

Avg. Spillover (%)

+/-

Calculated Efficiency (%)

Assay Date Iteration Efficiency (%) Alpha Count Rate (cpm) Spillover Beta Count Rate (cpm)

10/3/2016 10:21:59 AM 36.08 1.14E+000 4.979E+003 4.989E+001 1.766E+001 4.571E-001 8.794E+002 2.098E+001+/-+/-+/-+/-1

10/3/2016 10:24:11 AM 35.32 1.12E+000 4.874E+003 4.937E+001 1.782E+001 4.643E-001 8.684E+002 2.085E+001+/-+/-+/-+/-2

10/3/2016 10:26:25 AM 36.15 1.14E+000 4.989E+003 4.994E+001 1.730E+001 4.512E-001 8.629E+002 2.078E+001+/-+/-+/-+/-3

10/3/2016 10:28:42 AM 35.64 1.13E+000 4.917E+003 4.959E+001 1.732E+001 4.549E-001 8.519E+002 2.065E+001+/-+/-+/-+/-4

10/3/2016 10:30:54 AM 35.66 1.13E+000 4.921E+003 4.960E+001 1.810E+001 4.664E-001 8.909E+002 2.112E+001+/-+/-+/-+/-5

10/3/2016 10:33:08 AM 35.48 1.12E+000 4.896E+003 4.948E+001 1.744E+001 4.576E-001 8.539E+002 2.068E+001+/-+/-+/-+/-6

10/3/2016 10:35:23 AM 35.82 1.13E+000 4.943E+003 4.972E+001 1.677E+001 4.453E-001 8.289E+002 2.037E+001+/-+/-+/-+/-7

10/3/2016 10:37:37 AM 36.19 1.14E+000 4.994E+003 4.997E+001 1.726E+001 4.504E-001 8.619E+002 2.077E+001+/-+/-+/-+/-8

10/3/2016 10:39:50 AM 35.55 1.12E+000 4.906E+003 4.953E+001 1.755E+001 4.588E-001 8.609E+002 2.076E+001+/-+/-+/-+/-9

10/3/2016 10:42:04 AM 35.72 1.13E+000 4.928E+003 4.964E+001 1.686E+001 4.473E-001 8.309E+002 2.040E+001+/-+/-+/-+/-10

3.5233E+001 2.2335E-001 1.8364E+001 4.6258E-001C2 5.2848E+003 3.3501E+001

Avg. Efficiency (%)DetectorName

+/-

Count Rate (cpm)

+/-

Avg. Spillover (%)

+/-

Calculated Efficiency (%)
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Assay Date Iteration Efficiency (%) Alpha Count Rate (cpm) Spillover Beta Count Rate (cpm)

10/3/2016 10:22:00 AM 35.26 1.11E+000 5.288E+003 5.142E+001 1.844E+001 4.546E-001 9.750E+002 2.209E+001+/-+/-+/-+/-1

10/3/2016 10:24:11 AM 34.99 1.10E+000 5.248E+003 5.123E+001 1.903E+001 4.647E-001 9.985E+002 2.236E+001+/-+/-+/-+/-2

10/3/2016 10:26:26 AM 35.41 1.11E+000 5.311E+003 5.153E+001 1.838E+001 4.528E-001 9.760E+002 2.210E+001+/-+/-+/-+/-3

10/3/2016 10:28:43 AM 35.46 1.12E+000 5.319E+003 5.157E+001 1.839E+001 4.525E-001 9.780E+002 2.212E+001+/-+/-+/-+/-4

10/3/2016 10:30:55 AM 34.72 1.09E+000 5.208E+003 5.103E+001 1.908E+001 4.673E-001 9.940E+002 2.230E+001+/-+/-+/-+/-5

10/3/2016 10:33:09 AM 35.20 1.11E+000 5.280E+003 5.138E+001 1.806E+001 4.495E-001 9.535E+002 2.185E+001+/-+/-+/-+/-6

10/3/2016 10:35:24 AM 35.39 1.11E+000 5.308E+003 5.152E+001 1.760E+001 4.417E-001 9.340E+002 2.162E+001+/-+/-+/-+/-7

10/3/2016 10:37:37 AM 35.24 1.11E+000 5.285E+003 5.141E+001 1.824E+001 4.519E-001 9.640E+002 2.197E+001+/-+/-+/-+/-8

10/3/2016 10:39:51 AM 35.35 1.11E+000 5.303E+003 5.149E+001 1.789E+001 4.461E-001 9.485E+002 2.179E+001+/-+/-+/-+/-9

10/3/2016 10:42:04 AM 35.30 1.11E+000 5.295E+003 5.145E+001 1.855E+001 4.558E-001 9.820E+002 2.217E+001+/-+/-+/-+/-10

3.6514E+001 3.9021E-001 1.5762E+001 3.9189E-001C3 5.6959E+003 6.0870E+001

Avg. Efficiency (%)DetectorName

+/-

Count Rate (cpm)

+/-

Avg. Spillover (%)

+/-

Calculated Efficiency (%)

Assay Date Iteration Efficiency (%) Alpha Count Rate (cpm) Spillover Beta Count Rate (cpm)

10/3/2016 10:22:00 AM 36.79 1.15E+000 5.739E+003 5.357E+001 1.658E+001 4.105E-001 9.514E+002 2.182E+001+/-+/-+/-+/-1

10/3/2016 10:24:24 AM 36.92 1.16E+000 5.760E+003 5.367E+001 1.557E+001 3.955E-001 8.969E+002 2.119E+001+/-+/-+/-+/-2

10/3/2016 10:26:39 AM 36.58 1.15E+000 5.707E+003 5.342E+001 1.537E+001 3.943E-001 8.769E+002 2.095E+001+/-+/-+/-+/-3

10/3/2016 10:28:56 AM 36.22 1.14E+000 5.650E+003 5.315E+001 1.580E+001 4.026E-001 8.929E+002 2.114E+001+/-+/-+/-+/-4

10/3/2016 10:31:08 AM 35.97 1.13E+000 5.610E+003 5.296E+001 1.614E+001 4.089E-001 9.054E+002 2.129E+001+/-+/-+/-+/-5

10/3/2016 10:33:22 AM 36.37 1.14E+000 5.673E+003 5.326E+001 1.601E+001 4.048E-001 9.084E+002 2.133E+001+/-+/-+/-+/-6

10/3/2016 10:35:37 AM 37.26 1.17E+000 5.812E+003 5.391E+001 1.557E+001 3.937E-001 9.049E+002 2.128E+001+/-+/-+/-+/-7

10/3/2016 10:37:50 AM 36.19 1.14E+000 5.646E+003 5.313E+001 1.528E+001 3.951E-001 8.624E+002 2.078E+001+/-+/-+/-+/-8

10/3/2016 10:40:04 AM 36.28 1.14E+000 5.659E+003 5.319E+001 1.576E+001 4.017E-001 8.919E+002 2.113E+001+/-+/-+/-+/-9

10/3/2016 10:42:17 AM 36.55 1.15E+000 5.701E+003 5.339E+001 1.555E+001 3.972E-001 8.864E+002 2.107E+001+/-+/-+/-+/-10

3.7591E+001 1.9722E-001 1.6288E+001 4.0717E-001C4 7.3822E+003 3.8729E+001

Avg. Efficiency (%)DetectorName

+/-

Count Rate (cpm)

+/-

Avg. Spillover (%)

+/-

Calculated Efficiency (%)

Assay Date Iteration Efficiency (%) Alpha Count Rate (cpm) Spillover Beta Count Rate (cpm)

10/3/2016 10:22:00 AM 37.53 6.49E-001 7.369E+003 6.070E+001 1.718E+001 3.698E-001 1.266E+003 2.517E+001+/-+/-+/-+/-1

10/3/2016 10:24:25 AM 37.76 6.52E-001 7.415E+003 6.089E+001 1.591E+001 3.528E-001 1.180E+003 2.430E+001+/-+/-+/-+/-2

10/3/2016 10:26:40 AM 37.60 6.50E-001 7.384E+003 6.076E+001 1.603E+001 3.551E-001 1.184E+003 2.434E+001+/-+/-+/-+/-3

10/3/2016 10:28:56 AM 37.89 6.54E-001 7.441E+003 6.100E+001 1.626E+001 3.566E-001 1.210E+003 2.461E+001+/-+/-+/-+/-4

10/3/2016 10:31:09 AM 37.73 6.52E-001 7.408E+003 6.086E+001 1.584E+001 3.520E-001 1.173E+003 2.423E+001+/-+/-+/-+/-5

10/3/2016 10:33:22 AM 37.42 6.47E-001 7.348E+003 6.061E+001 1.614E+001 3.573E-001 1.186E+003 2.436E+001+/-+/-+/-+/-6

10/3/2016 10:35:38 AM 37.32 6.46E-001 7.328E+003 6.053E+001 1.673E+001 3.652E-001 1.226E+003 2.477E+001+/-+/-+/-+/-7

10/3/2016 10:37:51 AM 37.38 6.46E-001 7.340E+003 6.058E+001 1.635E+001 3.602E-001 1.200E+003 2.451E+001+/-+/-+/-+/-8

10/3/2016 10:40:04 AM 37.49 6.48E-001 7.362E+003 6.067E+001 1.637E+001 3.598E-001 1.205E+003 2.456E+001+/-+/-+/-+/-9

10/3/2016 10:42:17 AM 37.81 6.53E-001 7.425E+003 6.093E+001 1.606E+001 3.544E-001 1.192E+003 2.443E+001+/-+/-+/-+/-10

Batch_18828

Gross Alpha Beta

Official Efficiency

10/3/2016 10:22:05 AM

120

Simultaneous

Batch Name:

Calibration:

Procedure:

Count Date:

Preset Count Time:

Count Mode:

Decay Mode: Beta

4.6230E+001 1.0409E+000 1.8211E-001 9.0040E-002D1 1.6278E+003 3.6627E+001

Avg. Efficiency (%)DetectorName

+/-

Count Rate (cpm)

+/-

Avg. Spillover (%)

+/-

Calculated Efficiency (%)

Assay Date Iteration Efficiency (%) Beta Count Rate (cpm) Spillover Alpha Count Rate (cpm)

10/3/2016 10:22:00 AM 45.48 2.34E+000 1.460E+000 8.661E-001 9.121E-002 5.414E-002 1.600E+003 2.830E+001+/-+/-+/-+/-1

10/3/2016 10:24:25 AM 46.85 2.41E+000 1.960E+000 1.000E+000 1.189E-001 6.071E-002 1.648E+003 2.872E+001+/-+/-+/-+/-2
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Assay Date Iteration Efficiency (%) Beta Count Rate (cpm) Spillover Alpha Count Rate (cpm)

10/3/2016 10:26:40 AM 44.76 2.30E+000 3.460E+000 1.323E+000 2.197E-001 8.409E-002 1.575E+003 2.807E+001+/-+/-+/-+/-3

10/3/2016 10:28:57 AM 47.34 2.43E+000 4.960E+000 1.581E+000 2.977E-001 9.505E-002 1.666E+003 2.887E+001+/-+/-+/-+/-4

10/3/2016 10:31:09 AM 44.87 2.31E+000 2.460E+000 1.118E+000 1.558E-001 7.087E-002 1.579E+003 2.811E+001+/-+/-+/-+/-5

10/3/2016 10:33:23 AM 46.85 2.41E+000 -4.028E-002 1.435E-002 0.000E+000 8.707E-004 1.648E+003 2.872E+001+/-+/-+/-+/-6

10/3/2016 10:35:38 AM 47.77 2.45E+000 3.460E+000 1.323E+000 2.058E-001 7.878E-002 1.681E+003 2.900E+001+/-+/-+/-+/-7

10/3/2016 10:37:51 AM 46.21 2.37E+000 3.960E+000 1.414E+000 2.435E-001 8.709E-002 1.626E+003 2.852E+001+/-+/-+/-+/-8

10/3/2016 10:40:05 AM 46.70 2.40E+000 3.960E+000 1.414E+000 2.409E-001 8.616E-002 1.643E+003 2.867E+001+/-+/-+/-+/-9

10/3/2016 10:42:18 AM 45.47 2.34E+000 3.960E+000 1.414E+000 2.475E-001 8.850E-002 1.600E+003 2.829E+001+/-+/-+/-+/-10

4.6123E+001 5.2805E-001 3.2792E-001 7.0625E-002D2 4.0890E+003 4.6800E+001

Avg. Efficiency (%)DetectorName

+/-

Count Rate (cpm)

+/-

Avg. Spillover (%)

+/-

Calculated Efficiency (%)

Assay Date Iteration Efficiency (%) Beta Count Rate (cpm) Spillover Alpha Count Rate (cpm)

10/3/2016 10:22:00 AM 45.59 1.92E+000 1.744E+001 2.958E+000 4.316E-001 7.337E-002 4.041E+003 4.496E+001+/-+/-+/-+/-1

10/3/2016 10:24:26 AM 45.80 1.92E+000 1.744E+001 2.958E+000 4.297E-001 7.304E-002 4.059E+003 4.506E+001+/-+/-+/-+/-2

10/3/2016 10:26:41 AM 47.28 1.98E+000 1.144E+001 2.398E+000 2.730E-001 5.731E-002 4.190E+003 4.578E+001+/-+/-+/-+/-3

10/3/2016 10:28:57 AM 45.56 1.91E+000 1.394E+001 2.646E+000 3.452E-001 6.563E-002 4.038E+003 4.494E+001+/-+/-+/-+/-4

10/3/2016 10:31:10 AM 46.38 1.95E+000 1.044E+001 2.292E+000 2.540E-001 5.582E-002 4.110E+003 4.534E+001+/-+/-+/-+/-5

10/3/2016 10:33:23 AM 46.37 1.95E+000 1.544E+001 2.784E+000 3.757E-001 6.788E-002 4.109E+003 4.533E+001+/-+/-+/-+/-6

10/3/2016 10:35:39 AM 46.11 1.94E+000 1.344E+001 2.598E+000 3.288E-001 6.368E-002 4.087E+003 4.521E+001+/-+/-+/-+/-7

10/3/2016 10:37:52 AM 46.23 1.94E+000 8.939E+000 2.122E+000 2.182E-001 5.184E-002 4.097E+003 4.527E+001+/-+/-+/-+/-8

10/3/2016 10:40:06 AM 46.33 1.95E+000 1.244E+001 2.500E+000 3.029E-001 6.098E-002 4.106E+003 4.532E+001+/-+/-+/-+/-9

10/3/2016 10:42:19 AM 45.58 1.92E+000 1.294E+001 2.550E+000 3.203E-001 6.321E-002 4.040E+003 4.495E+001+/-+/-+/-+/-10

4.5371E+001 7.5651E-001 3.2229E-001 1.0553E-001D3 2.3659E+003 3.9433E+001

Avg. Efficiency (%)DetectorName

+/-

Count Rate (cpm)

+/-

Avg. Spillover (%)

+/-

Calculated Efficiency (%)

Assay Date Iteration Efficiency (%) Beta Count Rate (cpm) Spillover Alpha Count Rate (cpm)

10/3/2016 10:22:00 AM 46.71 2.01E+000 9.433E+000 2.180E+000 3.875E-001 8.971E-002 2.435E+003 3.490E+001+/-+/-+/-+/-1

10/3/2016 10:24:26 AM 45.29 1.95E+000 1.343E+001 2.598E+000 5.691E-001 1.104E-001 2.361E+003 3.436E+001+/-+/-+/-+/-2

10/3/2016 10:26:41 AM 44.28 1.91E+000 5.433E+000 1.659E+000 2.354E-001 7.195E-002 2.308E+003 3.398E+001+/-+/-+/-+/-3

10/3/2016 10:28:58 AM 45.58 1.96E+000 4.933E+000 1.582E+000 2.076E-001 6.663E-002 2.376E+003 3.447E+001+/-+/-+/-+/-4

10/3/2016 10:31:10 AM 45.80 1.97E+000 7.433E+000 1.937E+000 3.113E-001 8.125E-002 2.388E+003 3.456E+001+/-+/-+/-+/-5

10/3/2016 10:33:24 AM 45.05 1.94E+000 8.933E+000 2.122E+000 3.805E-001 9.053E-002 2.348E+003 3.427E+001+/-+/-+/-+/-6

10/3/2016 10:35:39 AM 45.08 1.94E+000 6.433E+000 1.803E+000 2.738E-001 7.685E-002 2.350E+003 3.428E+001+/-+/-+/-+/-7

10/3/2016 10:37:52 AM 46.11 1.98E+000 7.933E+000 2.000E+000 3.301E-001 8.336E-002 2.404E+003 3.467E+001+/-+/-+/-+/-8

10/3/2016 10:40:06 AM 45.53 1.96E+000 6.933E+000 1.871E+000 2.922E-001 7.897E-002 2.373E+003 3.445E+001+/-+/-+/-+/-9

10/3/2016 10:42:19 AM 44.29 1.91E+000 5.433E+000 1.659E+000 2.354E-001 7.194E-002 2.309E+003 3.398E+001+/-+/-+/-+/-10

4.4428E+001 5.3052E-001 4.0476E-001 8.5025E-002D4 2.6093E+003 3.1144E+001

Avg. Efficiency (%)DetectorName

+/-

Count Rate (cpm)

+/-

Avg. Spillover (%)

+/-

Calculated Efficiency (%)

Assay Date Iteration Efficiency (%) Beta Count Rate (cpm) Spillover Alpha Count Rate (cpm)

10/3/2016 10:22:00 AM 44.51 1.90E+000 1.395E+001 2.646E+000 5.338E-001 1.015E-001 2.613E+003 3.615E+001+/-+/-+/-+/-1

10/3/2016 10:24:27 AM 43.32 1.85E+000 1.345E+001 2.598E+000 5.288E-001 1.024E-001 2.543E+003 3.567E+001+/-+/-+/-+/-2

10/3/2016 10:26:42 AM 44.00 1.88E+000 9.949E+000 2.236E+000 3.852E-001 8.675E-002 2.583E+003 3.594E+001+/-+/-+/-+/-3

10/3/2016 10:28:58 AM 44.66 1.91E+000 9.949E+000 2.236E+000 3.794E-001 8.545E-002 2.622E+003 3.621E+001+/-+/-+/-+/-4

10/3/2016 10:31:11 AM 43.87 1.88E+000 9.949E+000 2.236E+000 3.863E-001 8.700E-002 2.575E+003 3.589E+001+/-+/-+/-+/-5

10/3/2016 10:33:25 AM 44.81 1.91E+000 9.449E+000 2.180E+000 3.592E-001 8.301E-002 2.630E+003 3.627E+001+/-+/-+/-+/-6

10/3/2016 10:35:40 AM 44.94 1.92E+000 1.195E+001 2.450E+000 4.529E-001 9.306E-002 2.638E+003 3.633E+001+/-+/-+/-+/-7

10/3/2016 10:37:53 AM 44.93 1.92E+000 9.449E+000 2.180E+000 3.582E-001 8.278E-002 2.638E+003 3.633E+001+/-+/-+/-+/-8
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Assay Date Iteration Efficiency (%) Beta Count Rate (cpm) Spillover Alpha Count Rate (cpm)

10/3/2016 10:40:07 AM 44.72 1.91E+000 1.095E+001 2.345E+000 4.170E-001 8.952E-002 2.625E+003 3.624E+001+/-+/-+/-+/-9

10/3/2016 10:42:20 AM 44.51 1.90E+000 6.449E+000 1.803E+000 2.468E-001 6.909E-002 2.613E+003 3.615E+001+/-+/-+/-+/-10

Batch_18830

Gross Alpha Beta

Official Efficiency

10/3/2016 10:58:11 AM

120

Simultaneous

Batch Name:

Calibration:

Procedure:

Count Date:

Preset Count Time:

Count Mode:

Decay Mode: Beta

5.0999E+001 1.0336E+000 6.1288E-001 1.4514E-001B1 1.7959E+003 3.6369E+001

Avg. Efficiency (%)DetectorName

+/-

Count Rate (cpm)

+/-

Avg. Spillover (%)

+/-

Calculated Efficiency (%)

Assay Date Iteration Efficiency (%) Beta Count Rate (cpm) Spillover Alpha Count Rate (cpm)

10/3/2016 10:58:08 AM 52.59 2.68E+000 1.191E+001 2.450E+000 6.437E-001 1.328E-001 1.851E+003 3.043E+001+/-+/-+/-+/-1

10/3/2016 11:00:18 AM 51.46 2.63E+000 1.241E+001 2.500E+000 6.855E-001 1.386E-001 1.811E+003 3.010E+001+/-+/-+/-+/-2

10/3/2016 11:02:28 AM 51.50 2.63E+000 1.641E+001 2.872E+000 9.057E-001 1.592E-001 1.812E+003 3.011E+001+/-+/-+/-+/-3

10/3/2016 11:04:38 AM 49.64 2.54E+000 6.913E+000 1.871E+000 3.958E-001 1.073E-001 1.747E+003 2.956E+001+/-+/-+/-+/-4

10/3/2016 11:06:47 AM 51.33 2.62E+000 7.413E+000 1.937E+000 4.104E-001 1.074E-001 1.806E+003 3.006E+001+/-+/-+/-+/-5

10/3/2016 11:08:56 AM 52.42 2.68E+000 1.091E+001 2.345E+000 5.916E-001 1.275E-001 1.845E+003 3.038E+001+/-+/-+/-+/-6

10/3/2016 11:11:01 AM 50.63 2.59E+000 1.041E+001 2.292E+000 5.844E-001 1.290E-001 1.782E+003 2.986E+001+/-+/-+/-+/-7

10/3/2016 11:13:10 AM 50.26 2.57E+000 1.241E+001 2.500E+000 7.018E-001 1.419E-001 1.769E+003 2.975E+001+/-+/-+/-+/-8

10/3/2016 11:15:20 AM 50.43 2.58E+000 1.091E+001 2.345E+000 6.149E-001 1.326E-001 1.775E+003 2.980E+001+/-+/-+/-+/-9

10/3/2016 11:17:28 AM 49.72 2.54E+000 1.041E+001 2.292E+000 5.951E-001 1.314E-001 1.750E+003 2.959E+001+/-+/-+/-+/-10

5.0188E+001 2.9919E-001 3.9253E-001 7.8899E-002B2 4.4492E+003 2.6516E+001

Avg. Efficiency (%)DetectorName

+/-

Count Rate (cpm)

+/-

Avg. Spillover (%)

+/-

Calculated Efficiency (%)

Assay Date Iteration Efficiency (%) Beta Count Rate (cpm) Spillover Alpha Count Rate (cpm)

10/3/2016 10:58:08 AM 49.91 2.09E+000 1.546E+001 2.784E+000 3.496E-001 6.305E-002 4.423E+003 4.703E+001+/-+/-+/-+/-1

10/3/2016 11:00:19 AM 50.29 2.11E+000 1.746E+001 2.958E+000 3.918E-001 6.649E-002 4.457E+003 4.721E+001+/-+/-+/-+/-2

10/3/2016 11:02:29 AM 49.92 2.09E+000 1.346E+001 2.598E+000 3.043E-001 5.882E-002 4.424E+003 4.704E+001+/-+/-+/-+/-3

10/3/2016 11:04:39 AM 49.70 2.08E+000 1.446E+001 2.693E+000 3.283E-001 6.123E-002 4.405E+003 4.694E+001+/-+/-+/-+/-4

10/3/2016 11:06:49 AM 50.53 2.12E+000 2.146E+001 3.279E+000 4.792E-001 7.339E-002 4.478E+003 4.733E+001+/-+/-+/-+/-5

10/3/2016 11:08:57 AM 50.17 2.10E+000 1.946E+001 3.123E+000 4.377E-001 7.037E-002 4.447E+003 4.716E+001+/-+/-+/-+/-6

10/3/2016 11:11:02 AM 50.51 2.12E+000 1.396E+001 2.646E+000 3.119E-001 5.919E-002 4.477E+003 4.732E+001+/-+/-+/-+/-7

10/3/2016 11:13:12 AM 49.99 2.09E+000 2.446E+001 3.500E+000 5.521E-001 7.922E-002 4.430E+003 4.707E+001+/-+/-+/-+/-8

10/3/2016 11:15:21 AM 50.55 2.12E+000 1.646E+001 2.872E+000 3.675E-001 6.423E-002 4.480E+003 4.733E+001+/-+/-+/-+/-9

10/3/2016 11:17:29 AM 50.30 2.11E+000 1.796E+001 3.000E+000 4.029E-001 6.743E-002 4.458E+003 4.722E+001+/-+/-+/-+/-10

4.9127E+001 3.6015E-001 4.8842E-001 1.1163E-001B3 2.5621E+003 1.8773E+001

Avg. Efficiency (%)DetectorName

+/-

Count Rate (cpm)

+/-

Avg. Spillover (%)

+/-

Calculated Efficiency (%)

Assay Date Iteration Efficiency (%) Beta Count Rate (cpm) Spillover Alpha Count Rate (cpm)

10/3/2016 10:58:08 AM 49.18 2.11E+000 1.145E+001 2.398E+000 4.468E-001 9.375E-002 2.564E+003 3.581E+001+/-+/-+/-+/-1

10/3/2016 11:00:20 AM 49.66 2.13E+000 1.195E+001 2.450E+000 4.618E-001 9.485E-002 2.589E+003 3.599E+001+/-+/-+/-+/-2

10/3/2016 11:02:30 AM 48.70 2.09E+000 1.345E+001 2.598E+000 5.300E-001 1.026E-001 2.539E+003 3.564E+001+/-+/-+/-+/-3

10/3/2016 11:04:40 AM 48.81 2.09E+000 1.595E+001 2.829E+000 6.271E-001 1.115E-001 2.544E+003 3.568E+001+/-+/-+/-+/-4

10/3/2016 11:06:50 AM 48.91 2.10E+000 1.545E+001 2.784E+000 6.062E-001 1.095E-001 2.549E+003 3.571E+001+/-+/-+/-+/-5

10/3/2016 11:08:58 AM 49.53 2.12E+000 1.295E+001 2.550E+000 5.018E-001 9.901E-002 2.582E+003 3.594E+001+/-+/-+/-+/-6

10/3/2016 11:11:11 AM 48.99 2.10E+000 8.954E+000 2.121E+000 3.506E-001 8.322E-002 2.554E+003 3.574E+001+/-+/-+/-+/-7

10/3/2016 11:13:21 AM 48.73 2.09E+000 1.295E+001 2.550E+000 5.100E-001 1.006E-001 2.540E+003 3.565E+001+/-+/-+/-+/-8

10/3/2016 11:15:31 AM 49.59 2.12E+000 1.495E+001 2.739E+000 5.786E-001 1.063E-001 2.585E+003 3.596E+001+/-+/-+/-+/-9

10/3/2016 11:17:38 AM 49.16 2.11E+000 6.954E+000 1.871E+000 2.714E-001 7.311E-002 2.563E+003 3.581E+001+/-+/-+/-+/-10
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4.7642E+001 8.0969E-001 5.6480E-001 9.7444E-002B4 2.7981E+003 4.7533E+001

Avg. Efficiency (%)DetectorName

+/-

Count Rate (cpm)

+/-

Avg. Spillover (%)

+/-

Calculated Efficiency (%)

Assay Date Iteration Efficiency (%) Beta Count Rate (cpm) Spillover Alpha Count Rate (cpm)

10/3/2016 10:58:08 AM 47.87 2.04E+000 1.745E+001 2.958E+000 6.209E-001 1.056E-001 2.810E+003 3.749E+001+/-+/-+/-+/-1

10/3/2016 11:00:22 AM 47.61 2.03E+000 1.245E+001 2.500E+000 4.454E-001 8.965E-002 2.795E+003 3.739E+001+/-+/-+/-+/-2

10/3/2016 11:02:32 AM 46.19 1.97E+000 1.645E+001 2.872E+000 6.066E-001 1.062E-001 2.712E+003 3.683E+001+/-+/-+/-+/-3

10/3/2016 11:04:41 AM 48.19 2.05E+000 1.445E+001 2.693E+000 5.107E-001 9.541E-002 2.829E+003 3.762E+001+/-+/-+/-+/-4

10/3/2016 11:06:51 AM 47.33 2.02E+000 1.995E+001 3.162E+000 7.179E-001 1.142E-001 2.779E+003 3.728E+001+/-+/-+/-+/-5

10/3/2016 11:09:07 AM 47.10 2.01E+000 1.245E+001 2.500E+000 4.502E-001 9.061E-002 2.765E+003 3.719E+001+/-+/-+/-+/-6

10/3/2016 11:11:13 AM 49.31 2.10E+000 1.795E+001 3.000E+000 6.200E-001 1.040E-001 2.895E+003 3.805E+001+/-+/-+/-+/-7

10/3/2016 11:13:22 AM 47.86 2.04E+000 1.295E+001 2.550E+000 4.608E-001 9.095E-002 2.810E+003 3.749E+001+/-+/-+/-+/-8

10/3/2016 11:15:32 AM 47.18 2.01E+000 1.495E+001 2.739E+000 5.397E-001 9.914E-002 2.770E+003 3.722E+001+/-+/-+/-+/-9

10/3/2016 11:17:39 AM 47.76 2.03E+000 1.895E+001 3.082E+000 6.758E-001 1.103E-001 2.804E+003 3.745E+001+/-+/-+/-+/-10

Batch_18829

Gross Alpha Beta

Official Efficiency

10/3/2016 10:58:14 AM

120

Simultaneous

Batch Name:

Calibration:

Procedure:

Count Date:

Preset Count Time:

Count Mode:

Decay Mode: Alpha

3.5177E+001 4.7043E-001 2.0189E+001 6.8815E-001D1 4.8542E+003 6.4917E+001

Avg. Efficiency (%)DetectorName

+/-

Count Rate (cpm)

+/-

Avg. Spillover (%)

+/-

Calculated Efficiency (%)

Assay Date Iteration Efficiency (%) Alpha Count Rate (cpm) Spillover Beta Count Rate (cpm)

10/3/2016 10:58:08 AM 34.46 1.09E+000 4.755E+003 4.876E+001 2.040E+001 5.084E-001 9.699E+002 2.203E+001+/-+/-+/-+/-1

10/3/2016 11:00:22 AM 36.02 1.14E+000 4.970E+003 4.985E+001 1.910E+001 4.786E-001 9.494E+002 2.180E+001+/-+/-+/-+/-2

10/3/2016 11:02:32 AM 34.92 1.10E+000 4.819E+003 4.909E+001 2.039E+001 5.049E-001 9.824E+002 2.218E+001+/-+/-+/-+/-3

10/3/2016 11:04:42 AM 35.39 1.12E+000 4.883E+003 4.941E+001 2.008E+001 4.971E-001 9.804E+002 2.215E+001+/-+/-+/-+/-4

10/3/2016 11:06:52 AM 34.69 1.10E+000 4.787E+003 4.893E+001 2.131E+001 5.199E-001 1.020E+003 2.260E+001+/-+/-+/-+/-5

10/3/2016 11:09:00 AM 35.50 1.12E+000 4.898E+003 4.949E+001 2.018E+001 4.977E-001 9.884E+002 2.224E+001+/-+/-+/-+/-6

10/3/2016 11:11:06 AM 35.53 1.12E+000 4.902E+003 4.951E+001 1.991E+001 4.936E-001 9.759E+002 2.210E+001+/-+/-+/-+/-7

10/3/2016 11:13:13 AM 34.86 1.10E+000 4.811E+003 4.905E+001 2.047E+001 5.065E-001 9.849E+002 2.220E+001+/-+/-+/-+/-8

10/3/2016 11:15:23 AM 34.98 1.11E+000 4.827E+003 4.913E+001 2.089E+001 5.117E-001 1.008E+003 2.247E+001+/-+/-+/-+/-9

10/3/2016 11:17:32 AM 35.42 1.12E+000 4.888E+003 4.944E+001 1.916E+001 4.835E-001 9.364E+002 2.165E+001+/-+/-+/-+/-10

3.5261E+001 2.6873E-001 1.8330E+001 4.5082E-001D2 5.2890E+003 4.0307E+001

Avg. Efficiency (%)DetectorName

+/-

Count Rate (cpm)

+/-

Avg. Spillover (%)

+/-

Calculated Efficiency (%)

Assay Date Iteration Efficiency (%) Alpha Count Rate (cpm) Spillover Beta Count Rate (cpm)

10/3/2016 10:58:08 AM 35.00 1.10E+000 5.250E+003 5.123E+001 1.793E+001 4.490E-001 9.413E+002 2.171E+001+/-+/-+/-+/-1

10/3/2016 11:00:23 AM 35.39 1.11E+000 5.308E+003 5.152E+001 1.790E+001 4.462E-001 9.503E+002 2.181E+001+/-+/-+/-+/-2

10/3/2016 11:02:33 AM 35.31 1.11E+000 5.296E+003 5.146E+001 1.861E+001 4.568E-001 9.858E+002 2.222E+001+/-+/-+/-+/-3

10/3/2016 11:04:43 AM 35.51 1.12E+000 5.326E+003 5.160E+001 1.797E+001 4.463E-001 9.568E+002 2.189E+001+/-+/-+/-+/-4

10/3/2016 11:06:53 AM 35.17 1.11E+000 5.275E+003 5.136E+001 1.819E+001 4.517E-001 9.598E+002 2.192E+001+/-+/-+/-+/-5

10/3/2016 11:09:00 AM 35.52 1.12E+000 5.328E+003 5.162E+001 1.815E+001 4.489E-001 9.673E+002 2.201E+001+/-+/-+/-+/-6

10/3/2016 11:11:06 AM 35.51 1.12E+000 5.327E+003 5.161E+001 1.853E+001 4.543E-001 9.873E+002 2.223E+001+/-+/-+/-+/-7

10/3/2016 11:13:14 AM 34.97 1.10E+000 5.245E+003 5.121E+001 1.940E+001 4.702E-001 1.018E+003 2.257E+001+/-+/-+/-+/-8

10/3/2016 11:15:23 AM 35.45 1.12E+000 5.318E+003 5.157E+001 1.842E+001 4.530E-001 9.793E+002 2.214E+001+/-+/-+/-+/-9

10/3/2016 11:17:33 AM 34.77 1.10E+000 5.215E+003 5.107E+001 1.818E+001 4.541E-001 9.483E+002 2.179E+001+/-+/-+/-+/-10

3.5948E+001 4.6992E-001 1.7607E+001 4.0911E-001D3 5.6077E+003 7.3305E+001

Avg. Efficiency (%)DetectorName

+/-

Count Rate (cpm)

+/-

Avg. Spillover (%)

+/-

Calculated Efficiency (%)
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Assay Date Iteration Efficiency (%) Alpha Count Rate (cpm) Spillover Beta Count Rate (cpm)

10/3/2016 10:58:08 AM 35.46 1.11E+000 5.532E+003 5.259E+001 1.843E+001 4.443E-001 1.020E+003 2.259E+001+/-+/-+/-+/-1

10/3/2016 11:00:23 AM 35.58 1.12E+000 5.550E+003 5.268E+001 1.790E+001 4.362E-001 9.935E+002 2.230E+001+/-+/-+/-+/-2

10/3/2016 11:02:33 AM 36.30 1.14E+000 5.662E+003 5.321E+001 1.780E+001 4.305E-001 1.008E+003 2.246E+001+/-+/-+/-+/-3

10/3/2016 11:04:43 AM 36.37 1.14E+000 5.674E+003 5.326E+001 1.746E+001 4.253E-001 9.905E+002 2.227E+001+/-+/-+/-+/-4

10/3/2016 11:06:53 AM 35.29 1.11E+000 5.504E+003 5.246E+001 1.782E+001 4.369E-001 9.810E+002 2.216E+001+/-+/-+/-+/-5

10/3/2016 11:09:01 AM 36.33 1.14E+000 5.668E+003 5.324E+001 1.737E+001 4.243E-001 9.845E+002 2.220E+001+/-+/-+/-+/-6

10/3/2016 11:11:16 AM 35.74 1.12E+000 5.574E+003 5.279E+001 1.770E+001 4.324E-001 9.865E+002 2.222E+001+/-+/-+/-+/-7

10/3/2016 11:13:24 AM 36.74 1.15E+000 5.731E+003 5.353E+001 1.704E+001 4.173E-001 9.765E+002 2.211E+001+/-+/-+/-+/-8

10/3/2016 11:15:44 AM 35.96 1.13E+000 5.609E+003 5.296E+001 1.715E+001 4.234E-001 9.620E+002 2.194E+001+/-+/-+/-+/-9

10/3/2016 11:17:51 AM 35.72 1.12E+000 5.571E+003 5.278E+001 1.740E+001 4.284E-001 9.695E+002 2.203E+001+/-+/-+/-+/-10

3.7034E+001 3.6500E-001 1.6763E+001 2.1340E-001D4 7.2728E+003 7.1679E+001

Avg. Efficiency (%)DetectorName

+/-

Count Rate (cpm)

+/-

Avg. Spillover (%)

+/-

Calculated Efficiency (%)

Assay Date Iteration Efficiency (%) Alpha Count Rate (cpm) Spillover Beta Count Rate (cpm)

10/3/2016 10:58:08 AM 36.67 6.36E-001 7.202E+003 6.001E+001 1.677E+001 3.689E-001 1.208E+003 2.459E+001+/-+/-+/-+/-1

10/3/2016 11:00:24 AM 37.67 6.51E-001 7.397E+003 6.082E+001 1.690E+001 3.656E-001 1.250E+003 2.502E+001+/-+/-+/-+/-2

10/3/2016 11:02:34 AM 37.49 6.48E-001 7.361E+003 6.067E+001 1.649E+001 3.614E-001 1.214E+003 2.465E+001+/-+/-+/-+/-3

10/3/2016 11:04:44 AM 36.99 6.41E-001 7.263E+003 6.026E+001 1.695E+001 3.696E-001 1.231E+003 2.482E+001+/-+/-+/-+/-4

10/3/2016 11:06:54 AM 36.85 6.38E-001 7.236E+003 6.015E+001 1.649E+001 3.644E-001 1.193E+003 2.443E+001+/-+/-+/-+/-5

10/3/2016 11:09:01 AM 37.12 6.42E-001 7.289E+003 6.037E+001 1.713E+001 3.712E-001 1.249E+003 2.500E+001+/-+/-+/-+/-6

10/3/2016 11:11:16 AM 36.90 6.39E-001 7.245E+003 6.019E+001 1.683E+001 3.685E-001 1.219E+003 2.470E+001+/-+/-+/-+/-7

10/3/2016 11:13:25 AM 37.29 6.45E-001 7.322E+003 6.051E+001 1.673E+001 3.653E-001 1.225E+003 2.476E+001+/-+/-+/-+/-8

10/3/2016 11:15:45 AM 36.91 6.39E-001 7.248E+003 6.020E+001 1.680E+001 3.681E-001 1.218E+003 2.469E+001+/-+/-+/-+/-9

10/3/2016 11:17:52 AM 36.47 6.33E-001 7.162E+003 5.984E+001 1.652E+001 3.668E-001 1.183E+003 2.434E+001+/-+/-+/-+/-10
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Page 1 of 2Plateau Review

Plateau Report

LB4110AB

9/29/2016 9:28:24 AM

Drawer_B

1320

Plateau:

Device:

Plateau Date:

Drawer:

Operating Voltage:

Decay Mode:

Plateau 1137

Beta

B2 B3 B4B1

Iteration
Voltage

cpm cpm cpm cpmSlope (%) Slope (%) Slope (%) Slope (%)

3555 3188 3697 35101 900

5254 4801 5528 52092 930

7254 6917 7818 72973 960119.3 119.6 118.7 119.1

1.031E+04 9591 1.085E+04 1.009E+044 990109.1 110.5 110.1 113

1.401E+04 1.321E+04 1.496E+04 1.411E+045 1020101.4 102.5 101.1 101.7

1.875E+04 1.755E+04 1.987E+04 1.889E+046 105092.58 94.94 90.39 93.55

2.434E+04 2.323E+04 2.598E+04 2.442E+047 108081.44 83.98 78.52 83.18

3.119E+04 2.958E+04 3.228E+04 3.144E+048 111066.36 70.04 65.12 68.97

3.752E+04 3.646E+04 3.935E+04 3.831E+049 114051.76 54.34 48.52 53.6

4.321E+04 4.201E+04 4.472E+04 4.448E+0410 117036.89 40.23 33.92 38.02

4.746E+04 4.674E+04 4.839E+04 4.87E+0411 120024.66 25.73 21.52 25.87

5.012E+04 4.979E+04 5.051E+04 5.161E+0412 123014.41 15.36 12.31 14.99

5.162E+04 5.061E+04 5.207E+04 5.364E+0413 12607.009 7.918 6.708 7.931

5.196E+04 5.155E+04 5.221E+04 5.361E+0414 12902.226 3.504 2.575 3.308

5.197E+04 5.187E+04 5.278E+04 5.408E+0415 13200.3277 1.862 0.5292 0.3298

5.168E+04 5.187E+04 5.217E+04 5.405E+0416 1350-0.12 0.4736 -0.1265 0.404

5.202E+04 5.19E+04 5.251E+04 5.369E+0417 1380-0.1089 -0.01285 -0.3517 -0.1304

5.185E+04 5.19E+04 5.224E+04 5.414E+0418 14100.18 0.05652 0.3764 0.5197

5.181E+04 5.184E+04 5.247E+04 5.393E+0419 14400.1589 0.03729 -0.4987 0.5965

5.193E+04 5.194E+04 5.248E+04 5.435E+0420 14700.09629 -0.07829 0.8098 0.00552
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B2 B3 B4B1

Iteration
Voltage

cpm cpm cpm cpmSlope (%) Slope (%) Slope (%) Slope (%)

5.21E+04 5.191E+04 5.199E+04 5.407E+0421 15000.0819 -0.06358 -0.1109 0.09556

5.178E+04 5.181E+04 5.312E+04 5.407E+0422 15300.141 -0.5122 -0.2033 -0.2158

5.195E+04 5.186E+04 5.206E+04 5.415E+0423 15600.6154 -0.1144 0.1729 0.7067

5.211E+04 5.157E+04 5.229E+04 5.414E+0424 15900.7477 0.1416 -0.3175 0.4372

5.241E+04 5.194E+04 5.254E+04 5.461E+0425 1620

5.213E+04 5.188E+04 5.263E+04 5.42E+0426 1650

 
Page 496 of 513

 
S1611422002 



Page 1 of 2Plateau Review

Plateau Report

LB4110CD

9/29/2016 9:34:39 AM

Drawer_C

1350

Plateau:

Device:

Plateau Date:

Drawer:

Operating Voltage:

Decay Mode:

Plateau 1140

Beta

C2 C3 C4C1

Iteration
Voltage

cpm cpm cpm cpmSlope (%) Slope (%) Slope (%) Slope (%)

3542 2863 2468 31091 900

5169 4361 3764 46762 930

7259 6148 5424 67673 960117.5 124 129.2 118.3

1.013E+04 8848 7841 94014 990110 112.9 118.9 111.3

1.386E+04 1.205E+04 1.094E+04 1.276E+045 1020102.6 105.9 109.2 104.2

1.859E+04 1.639E+04 1.499E+04 1.738E+046 105092.48 94.86 99.74 96.96

2.435E+04 2.153E+04 1.977E+04 2.273E+047 108080.43 85.65 90.02 86.97

3.067E+04 2.743E+04 2.586E+04 2.969E+048 111066.69 72.94 77.54 71.69

3.719E+04 3.419E+04 3.22E+04 3.626E+049 114051.54 57.49 64.15 57.61

4.285E+04 4.008E+04 3.885E+04 4.253E+0410 117036.75 43.41 47.76 41.98

4.701E+04 4.469E+04 4.426E+04 4.764E+0411 120023.6 28.88 33.16 28.21

4.938E+04 4.828E+04 4.766E+04 5.078E+0412 123013.84 17.63 21.2 16.92

5.056E+04 4.944E+04 4.981E+04 5.229E+0413 12606.416 9.925 12.03 9.341

5.133E+04 5.046E+04 5.123E+04 5.309E+0414 12902.82 4.617 5.922 4.36

5.091E+04 5.096E+04 5.146E+04 5.381E+0415 13201.794 2.187 2.511 1.906

5.138E+04 5.101E+04 5.138E+04 5.349E+0416 13500.338 0.3136 0.6676 0.2131

5.191E+04 5.084E+04 5.167E+04 5.363E+0417 13800.3648 0.03475 0.1374 0.02051

5.109E+04 5.076E+04 5.164E+04 5.335E+0418 1410-0.3399 0.2246 0.579 0.2512

5.134E+04 5.111E+04 5.144E+04 5.389E+0419 1440-0.3987 0.5243 0.4866 0.1082

5.141E+04 5.105E+04 5.194E+04 5.356E+0420 14700.5654 0.6562 0.001283 0.1039
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C2 C3 C4C1

Iteration
Voltage

cpm cpm cpm cpmSlope (%) Slope (%) Slope (%) Slope (%)

5.144E+04 5.11E+04 5.189E+04 5.361E+0421 15000.1989 0.02609 -0.3732 -0.0516

5.147E+04 5.127E+04 5.141E+04 5.357E+0422 1530-0.1962 0.003251 -0.8649 0.1643

5.146E+04 5.102E+04 5.142E+04 5.385E+0423 1560-0.2889 -0.8415 0.4032 -0.02352

5.125E+04 5.109E+04 5.151E+04 5.358E+0424 15900.2881 -0.6388 1.559 0.1238

5.133E+04 5.054E+04 5.215E+04 5.359E+0425 1620

5.176E+04 5.102E+04 5.225E+04 5.38E+0426 1650
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Plateau Report

LB4110CD

9/29/2016 9:36:36 AM

Drawer_D

1320

Plateau:

Device:

Plateau Date:

Drawer:

Operating Voltage:

Decay Mode:

Plateau 1142

Beta

D2 D3 D4D1

Iteration
Voltage

cpm cpm cpm cpmSlope (%) Slope (%) Slope (%) Slope (%)

2638 3250 3418 34341 900

5195 4802 4951 49892 930

7693 7094 7096 70893 960125.1 119.2 117.8 121.6

1.078E+04 9762 9987 1.004E+044 990103.6 111.9 110.1 113

1.428E+04 1.345E+04 1.344E+04 1.384E+045 102097 101.2 102.8 104.2

1.867E+04 1.801E+04 1.828E+04 1.864E+046 105092.12 92.68 93.03 93.61

2.452E+04 2.339E+04 2.368E+04 2.443E+047 108082.11 81.62 83.44 82.28

3.145E+04 2.983E+04 3.037E+04 3.091E+048 111067.39 68.54 68.55 69.73

3.808E+04 3.617E+04 3.702E+04 3.786E+049 114050.76 54.44 53.23 54.39

4.367E+04 4.228E+04 4.283E+04 4.426E+0410 117034.72 38.69 38.33 38.26

4.741E+04 4.67E+04 4.701E+04 4.864E+0411 120021.56 25.13 24.91 25.09

4.954E+04 4.91E+04 5E+04 5.092E+0412 123011.48 13.46 14.38 14.49

5.048E+04 5.037E+04 5.1E+04 5.283E+0413 12606.057 6.692 7.444 7.615

5.067E+04 5.036E+04 5.163E+04 5.322E+0414 12903.088 3.489 2.73 4.001

5.143E+04 5.113E+04 5.189E+04 5.352E+0415 13201.298 1.365 1.441 1.08

5.141E+04 5.136E+04 5.167E+04 5.377E+0416 13500.865 0.6932 0.4309 0.7161

5.111E+04 5.092E+04 5.21E+04 5.343E+0417 1380-0.03848 0.09558 -0.1862 0.5902

5.149E+04 5.1E+04 5.186E+04 5.385E+0418 14100.3334 0.1111 -0.2076 0.3101

5.136E+04 5.138E+04 5.166E+04 5.396E+0419 14400.3459 0.9084 -0.515 0.1755

5.154E+04 5.121E+04 5.173E+04 5.375E+0420 14700.3415 0.6997 -0.1656 -0.8657
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D2 D3 D4D1

Iteration
Voltage

cpm cpm cpm cpmSlope (%) Slope (%) Slope (%) Slope (%)

5.136E+04 5.151E+04 5.176E+04 5.362E+0421 15000.383 0.1663 0.4521 -0.6441

5.176E+04 5.147E+04 5.167E+04 5.332E+0422 15300.1513 0.2875 0.5457 0.9265

5.155E+04 5.137E+04 5.204E+04 5.366E+0423 15600.03815 0.02985 0.4279 0.8182

5.156E+04 5.15E+04 5.202E+04 5.448E+0424 1590-0.4254 0.3268 0.3044 0.5366

5.148E+04 5.152E+04 5.192E+04 5.37E+0425 1620

5.146E+04 5.165E+04 5.197E+04 5.374E+0426 1650
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Sample Name Sample Ordinal Sample Amount Residual Mass (mg) Alpha Counts Beta Counts Guard Counts Assay Date Live Time (minutes)

MB-16 1  1000 mL 0.003 46 360 159961  1/12/2017 10:51:57 AM240

LCS-16 2  1000 mL 0.004 102 1160 159962  1/12/2017 10:51:57 AM240

UTS-4 3  1000 mL 0.0037 357 5080 159968  1/12/2017 10:51:57 AM240

S1611422-003A 4  1000 mL 0.0024 66 488 159966  1/12/2017 10:51:57 AM240

S1611422-003A DUP5  1000 mL 0.0035 67 406 165655  1/12/2017 10:51:57 AM240

S1611422-008A 6  1000 mL 0.0034 36 342 165652  1/12/2017 10:51:57 AM240

S1611422-008A MS 7  1000 mL 0.0025 61 886 165657  1/12/2017 10:51:58 AM240

S1611422-008A MSD8  1000 mL 0.0027 64 919 165655  1/12/2017 10:51:58 AM240

S1611422-013A 9  1000 mL 0.0038 58 642 168392  1/12/2017 10:51:58 AM240

S1611422-014A 10  1000 mL 0.0033 69 385 168388  1/12/2017 10:51:58 AM240

S1611422-015A 11  1000 mL 0.0033 66 403 168384  1/12/2017 10:51:58 AM240

S1611422-019A 12  1000 mL 0.0045 61 422 168384  1/12/2017 10:51:58 AM240

S1611422-020A 13  1000 mL 0.0065 38 445 159726  1/12/2017 2:57:18 PM240

S1611422-021A 14  1000 mL 0.0048 33 409 159721  1/12/2017 2:57:18 PM240

S1611422-026A 15  1000 mL 0.004 42 433 159731  1/12/2017 2:57:18 PM240

S1611422-027A 16  1000 mL 0.0048 67 462 159736  1/12/2017 2:57:18 PM240

S1611422-028A 17  1000 mL 0.0041 47 404 165540  1/12/2017 2:57:18 PM240

S1611422-031A 18  1000 mL 0.0035 23 294 165539  1/12/2017 2:57:18 PM240

S1611422-032A 19  1000 mL 0.0029 25 338 165544  1/12/2017 2:57:18 PM240

S1611422-034A 20  1000 mL 0.0047 23 367 165543  1/12/2017 2:57:18 PM240

S1611422-037A 21  1000 mL 0.0045 88 412 168221  1/12/2017 2:57:18 PM240

S1611422-043A 22  1000 mL 0.0049 63 433 168220  1/12/2017 2:57:19 PM240
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 Gross Alpha Count Rate (CPM) Gross Beta Count Rate (CPM)

0.1917 1.5

0.425 4.833

1.488 21.17

0.275 2.033

0.2792 1.692

0.15 1.425

0.2542 3.692

0.2667 3.829

0.2417 2.675

0.2875 1.604

0.275 1.679

0.2542 1.758

0.1583 1.854

0.1375 1.704

0.175 1.804

0.2792 1.925

0.1958 1.683

0.09583 1.225

0.1042 1.408

0.09583 1.529

0.3667 1.717

0.2625 1.804
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Sample Name Sample Ordinal Sample Amount Residual Mass (mg) Alpha Counts Beta Counts Guard Counts Assay Date Live Time (minutes)

MB-17 1  1000 mL 0.0021 46 366 156726  1/16/2017 2:08:02 PM240

LCS-17 2  1000 mL 0.0019 65 696 156727  1/16/2017 2:08:03 PM240

UTS-4 3  1000 mL 0.003 215 4538 156726  1/16/2017 2:08:03 PM240

S1611422-004A 4  1000 mL 0.0022 56 448 156726  1/16/2017 2:08:03 PM240

S1611422-044A DUP5  1000 mL 0.0017 32 341 162916  1/16/2017 2:08:03 PM240

S1611422-045A 6  1000 mL 0.0034 34 330 162912  1/16/2017 2:08:03 PM240

S1611422-045A MS 7  1000 mL 0.0037 54 1032 162908  1/16/2017 2:08:03 PM240

S1611422-045A MSD8  1000 mL 0.004 65 1074 162911  1/16/2017 2:08:03 PM240

S1611422-046A 9  1000 mL 0.002 26 331 165407  1/16/2017 2:08:03 PM240

S1611422-047A 10  1000 mL 0.0028 34 404 165412  1/16/2017 2:08:03 PM240

S1611422-049A 11  1000 mL 0.0019 38 308 165414  1/16/2017 2:08:04 PM240

S1611422-050A 12  1000 mL 0.0029 31 335 165408  1/16/2017 2:08:04 PM240

S1611422-051A 13  1000 mL 0.0027 52 457 156202  1/16/2017 10:25:01 PM240

S1611422-060A 14  1000 mL 0.0041 37 411 156205  1/16/2017 10:25:01 PM240

S1611422-067A 15  1000 mL 0.003 46 399 156207  1/16/2017 10:25:02 PM240

S1611422-071A 16  1000 mL 0.0042 40 447 156201  1/16/2017 10:25:02 PM240

S1611422-074A 17  1000 mL 0.0026 29 320 161688  1/16/2017 10:25:02 PM240

S1611422-078A 18  1000 mL 0.0034 32 373 161693  1/16/2017 10:25:02 PM240

S1611422-079A 19  1000 mL 0.0035 50 485 161686  1/16/2017 10:25:02 PM240

S1611422-081A 20  1000 mL 0.0063 42 434 161685  1/16/2017 10:25:02 PM240
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 Gross Alpha Count Rate (CPM) Gross Beta Count Rate (CPM)

0.1917 1.525

0.2708 2.9

0.8958 18.91

0.2333 1.867

0.1333 1.421

0.1417 1.375

0.225 4.3

0.2708 4.475

0.1083 1.379

0.1417 1.683

0.1583 1.283

0.1292 1.396

0.2167 1.904

0.1542 1.713

0.1917 1.663

0.1667 1.863

0.1208 1.333

0.1333 1.554

0.2083 2.021

0.175 1.808
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6/19/2017Date:

1673 Terra Avenue,   Sheridan, Wyoming 82801  ph: (307) 672-8945
Inter-Mountain Labs

Your Environmental Monitoring Partner

Project: Midnite Mine Remedial Action
CLIENT: Dawn Mining Company

Lab Order: S1705070

CASE NARRATIVE

Report ID: S1705070002

(Replaces S1705070001)

This report contains:

Case Narrative - 1 page
Sample Analysis Report -2 pages
Analytical QC Summary Report - 1 page
Gamma Spec LIMS Report and Export File - 2  pages
Gamma Spec Ra 226 Spectrum and ROI  Data - 20 pages
Gamma Spec Ra 226 Standards Certificates - 17 pages
Gamma Spec Ra 226 ROI Calibration and Blanks - 32 pages
Original COC, Condition Upon Receipt and Supporting Documentation  - 5 page

-----------------------------------------------------------------------------------------------------------------------------------------------------------------------

Samples P1R1-13(R1)-0015-SOI-DIS-01, and P1R1-13(R2)-0015-SOI-DIS-01 were received on May 3, 2017. .

All samples were received and analyzed within the EPA recommended holding times, except those noted below in this case 
narrative.   Samples were analyzed using the methods outlined in the following references:

U.S.E.P.A. 600 "Methods for Chemical Analysis of Water and Wastes", 1993
"Standard Methods For The Examination of Water and Wastewater", 20th ed., 1998
Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, SW846, 3rd Edition
Methods indicated with the Monday, March 12, 2007 Federal Register, 40 CFR Part 122, 136 et al.
US EPA Methods from Technology Transfer Network Ambient Monitoring Technology Information Center, 2009

In order to compare 28 days ingrowth versus zero days ingrowth of radium 226 daughter products, day zero results analyzed 
5/5/17 and shown below:
S1705070-001 (P1R1-13(R1)-0015-SOI-DIS-01) = 1.0 ± 0.2 pCi/g.
S1705070-001 (P1R1-13(R2)-0015-SOI-DIS-01) = 1.8 ± 0.2 pCi/g

All Quality objectives were achieved except as noted below:

Report S1705070002 replaces reportS1705070001.

Page 1 and page 3 of this report were revised on 6/19/17 due to clerical error in the case narrative and  sample S1705070-
002. The Client Sample ID was changed from P1R1-13(R12)-0015-SOI-DIS-01 to P1R1-13(R2)-0015-SOI-DIS-01 to 
correspond with the COC.

Page 1 of 1
Wade Nieuwsma, Assistant Laboratory Manager

Reviewed by:
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Comments

Analyses Result QualUnits Date Analyzed/InitRL Method

Sample Analysis Report

1673 Terra Avenue,   Sheridan, Wyoming 82801  ph: (307) 672-8945
Inter-Mountain Labs

Your Environmental Monitoring Partner

Company: Dawn Mining Company

ProjectName: Midnite Mine Remedial Action
Lab ID: S1705070-001
ClientSample ID: P1R1-13(R1)-0015-SOI-DIS-01
COC: WEB

WorkOrder: S1705070
CollectionDate: 5/1/2017 1:15:00 PM
DateReceived: 5/3/2017 11:05:00 AM
FieldSampler:
Matrix: Soil

Report ID S1705070001
Date Reported 5/30/2017

8809 Washington St. NE Suite 150
Albuquerque, NM 87113

Radionuclides - Total
05/26/2017 833Radium 226 1.1 pCi/g EPA 901.1 Mod. MB0.2

05/26/2017 833Radium 226 Precision (±) 0.1 pCi/g EPA 901.1 Mod. MB

Qualifiers: 

Page 1 of 2
Wade Nieuwsma, Assistant Laboratory Manager

Reviewed by:

These results apply only to the samples tested. RL - Reporting Limit

B Analyte detected in the associated Method Blank C Calculated Value
E Value above quantitation range G Analyzed at IML Gillette laboratory
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits
L Analyzed by another laboratory M Value exceeds Monthly Ave or MCL or is less than LCL

ND Not Detected at the Reporting Limit O Outside the Range of Dilutions
S Spike Recovery outside accepted recovery limits X Matrix Effect
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Comments

Analyses Result QualUnits Date Analyzed/InitRL Method

Sample Analysis Report

1673 Terra Avenue,   Sheridan, Wyoming 82801  ph: (307) 672-8945
Inter-Mountain Labs

Your Environmental Monitoring Partner

Company: Dawn Mining Company

ProjectName: Midnite Mine Remedial Action
Lab ID: S1705070-002
ClientSample ID: P1R1-13(R2)-0015-SOI-DIS-01
COC: WEB

WorkOrder: S1705070
CollectionDate: 5/1/2017 1:22:00 PM
DateReceived: 5/3/2017 11:05:00 AM
FieldSampler:
Matrix: Soil

Report ID S1705070002
Date Reported 6/19/2017

(Replaces S1705070001)
8809 Washington St. NE Suite 150
Albuquerque, NM 87113

Radionuclides - Total
05/26/2017 950Radium 226 2.1 pCi/g EPA 901.1 Mod. MB0.2

05/26/2017 950Radium 226 Precision (±) 0.2 pCi/g EPA 901.1 Mod. MB

Qualifiers: 

Page 2 of 2
Wade Nieuwsma, Assistant Laboratory Manager

Reviewed by:

These results apply only to the samples tested. RL - Reporting Limit

B Analyte detected in the associated Method Blank C Calculated Value
E Value above quantitation range G Analyzed at IML Gillette laboratory
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits
L Analyzed by another laboratory M Value exceeds Monthly Ave or MCL or is less than LCL

ND Not Detected at the Reporting Limit O Outside the Range of Dilutions
S Spike Recovery outside accepted recovery limits X Matrix Effect
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Project: Midnite Mine Remedial Action

CLIENT: Dawn Mining Company

Work Order: S1705070

ANALYTICAL QC SUMMARY REPORT

Report ID: S1705070001

5/30/2017Date:

1673 Terra Avenue,   Sheridan, Wyoming 82801  ph: (307) 672-8945
Inter-Mountain Labs

Your Environmental Monitoring Partner

Radium By Gamma Spectroscopy in Soil Sample Type MBLK Units: pCi/g

Analyte Spike Ref Samp %REC % Rec Limits QualRLResult

RunNo: 146168 PrepDate: 05/05/17 8:30 BatchID 13214MB-13214 (05/26/17 05:58)

Radium 226 0.2ND

Radium By Gamma Spectroscopy in Soil Sample Type LCS Units: pCi/g

Analyte Spike Ref Samp %REC % Rec Limits QualRLResult

RunNo: 146168 PrepDate: 05/05/17 8:30 BatchID 13214LCS-15-3-13214 (05/26/17 07:15)

37.9 70 - 130Radium 226 90.40.234.3

Analyte Spike Ref Samp %REC % Rec Limits QualRLResult

RunNo: 146168 PrepDate: 05/05/17 8:30 BatchID 13214ROCKYFLATS-13214 (05/26/17 12:24)

1.15 70 - 130Radium 226 84.00.21.0

Analyte Spike Ref Samp %REC % Rec Limits QualRLResult

RunNo: 146168 PrepDate: 05/05/17 8:30 BatchID 13214UTS-4-13214 (05/26/17 13:42)

978 70 - 130Radium 226 85.90.2840

Radium By Gamma Spectroscopy in Soil Sample Type DUP Units: pCi/g

Analyte Ref Samp %RPD %REC % RPD Limits QualRLResult

RunNo: 146168 PrepDate: 05/05/17 8:30 BatchID 13214S1705070-002A DUP (05/26/17 11:07)

2.1 302.17Radium 226 0.22.1

Page 1 of 1

Qualifiers: B Analyte detected in the associated Method Blank E Value above quantitation range

G Analyzed at IML Gillette laboratory H Holding times for preparation or analysis exceeded

J Analyte detected below quantitation limits L Analyzed by another laboratory

ND Not Detected at the Reporting Limit O Outside the Range of Dilutions

R RPD outside accepted recovery limits S Spike Recovery outside accepted recovery limits

X Matrix Effect

 
Page 4 of 80

 
S1705070002



 
Page 5 of 80

 
S1705070002



S1705070-002ADUP DUP RAD_GAMMA_RA_S5/26/2017 11:07 Radium 226 2.0985 pCi/g 1 0 S1705070-002A 0

LCS-13214 LCS RAD_GAMMA_RA_S5/26/2017 7:15 Radium 226 34.28524 pCi/g 1 0 LCS-13214 0

MB-13214 MBLK RAD_GAMMA_RA_S5/26/2017 5:58 Radium 226 1.77E-02 pCi/g 1 0 MB-13214 0

ROCKYFLATS-13214 LCS RAD_GAMMA_RA_S5/26/2017 12:24 Radium 226 0.965704 pCi/g 1 0 ROCKYFLATS-13 0

S1705070-001A SAMP RAD_GAMMA_RA_S5/26/2017 8:33 Radium 226 1.099226 pCi/g 1.1 ± 0.1 1 1 S1705070-001A 0

S1705070-002A SAMP RAD_GAMMA_RA_S5/26/2017 9:50 Radium 226 2.053394 pCi/g 2.1 ± 0.2 1 1 S1705070-002A 0

S1705070-002A DUP DUP RAD_GAMMA_RA_S5/26/2017 11:07 Radium 226 2.09848 pCi/g 1 0 S1705070-002A 0

UTS-4-13214 LCS RAD_GAMMA_RA_S5/26/2017 13:42 Radium 226 839.8233 pCi/g 1 0 UTS-4-13214 0
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BACKGROUND. Real/Live Time = 4567/4500 (s).
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BACKGROUND.Rpt

Detector #2      ACQ 26-May-2017 at 15:00:07   RT = 4567.2   LT = 4500.0
            Rad Chem 2
            BACKGROUND
ROI#   RANGE( keV)    GROSS      NET   +/-  CENTROID  FWHM FW(1/5)M LIBRARY ( keV)  
   �Ci    +/-
 1  606.93  611.75       68       -1    13   609.56   0.25   0.76   Bi-214  609.31  
 0.0000 0.0000
 2  659.29  664.11       35      -15    11  Could not properly fit the peak.
 3  724.58  729.84       34       17     8   726.66   1.71   2.66   Bi-212  727.00  
 0.0001 0.0000
 4  765.77  771.02       33       -9    11   766.64   0.22   0.35   Bi-214  768.36  
 0.0000 0.0001
 5  823.38  828.64       23       -2     8   825.35   0.33   0.53   Co-60   826.28  
 0.0000 0.0310
 6  843.53  848.79       58       25    11   847.23   0.81   1.90   Co-56   846.77  
 0.0000 0.0000
 7  857.99  863.25       24       -5     9  Could not properly fit the peak.
 8  908.38  914.07       25       16     6   911.66   0.29   2.58   Ac-228  911.20  
 0.0000 0.0000
 9  966.21  971.90       29       11     8   969.93   0.22   0.35   Ac-228  968.97  
 0.0000 0.0000
10  998.19 1003.88       14        5     6   999.28   0.73   1.17   Pa-234M1001.03  
 0.0002 0.0003
11 1059.08 1065.21       16        1     7  1063.02   2.52   2.72  No close library 
match!
12 1117.34 1123.47       23       13     7  1119.75   1.59   2.58   Bi-214 1120.29  
 0.0000 0.0000
13 1170.34 1176.47       18       18     4  1172.75   0.71   1.14   Co-60  1173.24  
 0.0000 0.0000
14 1235.17 1241.30       13       -6     8  Could not properly fit the peak.
15 1269.55 1276.12       14       -2     7  1274.15   0.33   0.53  No close library 
match!
16 1329.34 1335.91        7        2     4  Could not properly fit the peak.
17 1457.88 1464.45       45       35     8  1461.27   0.49   2.25   K-40   1461.00  
 0.0002 0.0000
18 1761.13 1768.13       17        6     7  1764.41   1.04   1.20   Bi-214 1764.49  
 0.0000 0.0000

Page 1
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CS-137 START CAL. Real/Live Time = 266/261 (s).
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CS-137 START.Rpt

Detector #2      ACQ 26-May-2017 at  5:50:09   RT = 266.8   LT = 261.5
            Rad Chem 2
            CS-137 START CAL
ROI#   RANGE( keV)    GROSS      NET   +/-  CENTROID  FWHM FW(1/5)M LIBRARY ( keV)  
    Bq    +/-
 1   20.07   22.92       43      -36     8  Could not properly fit the peak.
 2  183.13  187.95      237       18    25   186.48   0.44   0.98   Ra-226  186.21  
  28.99  40.26
 3  236.17  240.99      167       21    20   240.14   0.28   0.49   Pb-212  238.63  
   3.31   3.15
 4  336.10  339.82      124      -14    16   336.76   0.33   0.53   Ac-228  327.99  
   0.00  47.05
 5  659.51  664.33     6841     6691    84   661.70   1.35   2.09   Cs-137  661.66  
1217.01  15.28
 6  907.94  913.85        3       -2     3  Could not properly fit the peak.
 7  967.30  971.90        1        1     1  Could not properly fit the peak.

Page 1
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LCS-15-3-13214. Real/Live Time = 4585/4500 (s).
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LCS-13214.Rpt

Detector #2      ACQ 26-May-2017 at  7:15:58   RT = 4585.6   LT = 4500.0
            Rad Chem 2
            LCS-15-3-13214
ROI#   RANGE( keV)    GROSS      NET   +/-  CENTROID  FWHM FW(1/5)M LIBRARY ( keV)  
   �Ci    +/-
 1  606.93  611.75     9796     9282   103   609.35   1.27   1.99   Bi-214  609.31  
 0.0047 0.0001
 2  659.29  664.11      354      -14    32   659.95   0.22   0.35   Cs-137  661.66  
 0.0000 0.0000
 3  724.58  729.84      638      350    35   727.16   1.53   2.09   Bi-212  727.00  
 0.0013 0.0001
 4  765.77  771.02     1158      745    45   768.44   1.62   2.25   Bi-214  768.36  
 0.0043 0.0003
 5  823.38  828.64      341       53    31   827.12   0.28   0.47   Co-60   826.28  
 0.2053 0.1201
 6  843.53  848.79      318       64    29   847.27   0.44   0.77   Co-56   846.77  
 0.0000 0.0000
 7  857.99  863.25      403      132    31   860.46   1.06   1.83   Tl-208  860.56  
 0.0003 0.0001
 8  908.38  914.07     1338     1045    45   911.26   1.58   2.29   Ac-228  911.20  
 0.0012 0.0001
 9  966.21  971.90      861      568    39   969.05   1.60   2.56   Ac-228  968.97  
 0.0012 0.0001
10  998.19 1003.88      358       70    32  1001.21   1.13   1.56   Pa-234M1001.03  
 0.0029 0.0013
11 1059.08 1065.21      269      -36    33  1063.90   0.25   0.39  No close library 
match!
12 1117.34 1123.47     2198     2019    52  1120.48   1.80   2.67   Bi-214 1120.29  
 0.0053 0.0001
13 1170.34 1176.47      235       -7    30  1171.22   1.12   1.26   Co-60  1173.24  
 0.0000 0.0000
14 1235.17 1241.30      919      706    39  1238.31   1.82   2.78   Co-56  1238.28  
 0.0005 0.0000
15 1269.55 1276.12      169      -27    28  1273.06   0.22   0.35  No close library 
match!
16 1329.34 1335.91      163      -49    28  1334.37   0.25   0.39   Co-60  1332.50  
 0.0000 0.0000
17 1457.88 1464.45      898      733    37  1461.00   1.90   2.88   K-40   1461.00  
 0.0035 0.0002
18 1761.13 1768.13     1654     1566    44  1764.70   2.34   3.25   Bi-214 1764.49  
 0.0066 0.0002

Page 1
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MB-13214. Real/Live Time = 4567/4500 (s).
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MB-13214.Rpt

Detector #2      ACQ 26-May-2017 at  5:58:54   RT = 4567.5   LT = 4500.0
            Rad Chem 2
            MB-13214
ROI#   RANGE( keV)    GROSS      NET   +/-  CENTROID  FWHM FW(1/5)M LIBRARY ( keV)  
   �Ci    +/-
 1  606.93  611.75       59       44     9   608.79   0.40   0.58   Bi-214  609.31  
 0.0000 0.0000
 2  659.29  664.11       39      -15    11  Could not properly fit the peak.
 3  724.58  729.84       20       -1     8   727.21   0.33   0.53   Bi-212  727.00  
 0.0000 0.0000
 4  765.77  771.02       31       -2    10   768.39   0.44   0.70   Bi-214  768.36  
 0.0000 0.0001
 5  823.38  828.64       25        4     8   827.11   0.22   0.35   Co-60   826.28  
 0.0155 0.0310
 6  843.53  848.79       64       14    13   847.50   0.27   0.46   Co-56   846.77  
 0.0000 0.0000
 7  857.99  863.25       29       12     8   858.88   0.59   0.76   Tl-208  860.56  
 0.0000 0.0000
 8  908.38  914.07       30        3     9   911.66   1.97   2.10   Ac-228  911.20  
 0.0000 0.0000
 9  966.21  971.90       27       -5    10   967.08   2.85   2.98   Ac-228  968.97  
 0.0000 0.0000
10  998.19 1003.88       15       -8     8  Could not properly fit the peak.
11 1059.08 1065.21       12       12     3  1061.49   0.44   0.92  No close library 
match!
12 1117.34 1123.47       33       -1    11  1121.28   0.33   0.53   Bi-214 1120.29  
 0.0000 0.0000
13 1170.34 1176.47       22      -22    12  1171.22   0.22   0.35   Co-60  1173.24  
 0.0000 0.0000
14 1235.17 1241.30       16       -8     9  1238.89   0.66   0.79   Co-56  1238.28  
 0.0000 0.0000
15 1269.55 1276.12       12        7     5  1273.49   0.22   0.35  No close library 
match!
16 1329.34 1335.91       12       -9     8  Could not properly fit the peak.
17 1457.88 1464.45       37       21     9  1461.38   0.59   1.80   K-40   1461.00  
 0.0001 0.0000
18 1761.13 1768.13       12        6     5  1763.97   3.17   3.37   Bi-214 1764.49  
 0.0000 0.0000

Page 1
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ROCKYFLATS-13214. Real/Live Time = 4573/4500 (s).
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ROCKYFLATS-13214.Rpt

Detector #2      ACQ 26-May-2017 at 12:24:57   RT = 4573.3   LT = 4500.0
            Rad Chem 2
            ROCKYFLATS-13214
ROI#   RANGE( keV)    GROSS      NET   +/-  CENTROID  FWHM FW(1/5)M LIBRARY ( keV)  
   �Ci    +/-
 1  606.93  611.75      206      168    16   609.43   1.16   2.07   Bi-214  609.31  
 0.0001 0.0000
 2  659.29  664.11      141       91    15   661.99   0.51   1.31   Cs-137  661.66  
 0.0000 0.0000
 3  724.58  729.84       75       21    13   727.90   0.79   1.02   Bi-212  727.00  
 0.0001 0.0000
 4  765.77  771.02       63        0    14   767.99   0.29   0.72   Bi-214  768.36  
 0.0000 0.0001
 5  823.38  828.64       42       -8    12   827.76   0.22   0.35   Co-60   826.28  
 0.0000 0.0465
 6  843.53  848.79       63       21    12   846.87   0.28   1.12   Co-56   846.77  
 0.0000 0.0000
 7  857.99  863.25       41       28     8   859.31   1.20   1.87   Tl-208  860.56  
 0.0001 0.0000
 8  908.38  914.07      187      128    18   911.22   1.18   1.76   Ac-228  911.20  
 0.0001 0.0000
 9  966.21  971.90      121       80    14   968.96   1.47   1.98   Ac-228  968.97  
 0.0002 0.0000
10  998.19 1003.88       29       11     8   999.06   2.19   2.32   Pa-234M1001.03  
 0.0005 0.0003
11 1059.08 1065.21       28      -11    11  1063.02   0.33   0.53  No close library 
match!
12 1117.34 1123.47       74       55    11  1120.66   0.72   2.11   Bi-214 1120.29  
 0.0001 0.0000
13 1170.34 1176.47       30      -14    12  Could not properly fit the peak.
14 1235.17 1241.30       50        6    13  1236.04   0.22   0.35   Bi-214 1238.11  
 0.0000 0.0001
15 1269.55 1276.12       23        2     9  Could not properly fit the peak.
16 1329.34 1335.91       21       21     4  1330.21   4.71   4.91   Co-60  1332.50  
 0.0000 0.0000
17 1457.88 1464.45      329      303    20  1461.08   1.89   3.00   K-40   1461.00  
 0.0015 0.0001
18 1761.13 1768.13       31       31     5  1764.58   0.31   0.91   Bi-214 1764.49  
 0.0001 0.0000
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S1705070-001A.Rpt

Detector #2      ACQ 26-May-2017 at  8:33:20   RT = 4578.1   LT = 4500.0
            Rad Chem 2
            S1705070-001A
ROI#   RANGE( keV)    GROSS      NET   +/-  CENTROID  FWHM FW(1/5)M LIBRARY ( keV)  
   �Ci    +/-
 1  606.93  611.75      460      383    24   609.32   1.05   1.93   Bi-214  609.31  
 0.0002 0.0000
 2  659.29  664.11       80      -12    15   661.70   0.33   0.53   Cs-137  661.66  
 0.0000 0.0000
 3  724.58  729.84      157      107    16   727.32   1.38   1.64   Bi-212  727.00  
 0.0004 0.0001
 4  765.77  771.02       98       27    15   767.96   1.24   1.93   Bi-214  768.36  
 0.0002 0.0001
 5  823.38  828.64       68        1    14   824.04   2.96   3.15   Co-60   826.28  
 0.0039 0.0542
 6  843.53  848.79       95       37    14   847.16   0.86   1.02   Co-56   846.77  
 0.0000 0.0000
 7  857.99  863.25      116       70    14   860.29   0.87   2.04   Tl-208  860.56  
 0.0002 0.0000
 8  908.38  914.07      356      324    20   911.27   1.91   2.44   Ac-228  911.20  
 0.0004 0.0000
 9  966.21  971.90      216      148    19   969.20   1.48   1.87   Ac-228  968.97  
 0.0003 0.0000
10  998.19 1003.88       57       16    12  1001.59   1.94   2.09   Pa-234M1001.03  
 0.0007 0.0005
11 1059.08 1065.21       73       20    14  1061.15   3.72   3.93  No close library 
match!
12 1117.34 1123.47      134       66    18  1120.28   1.87   2.11   Bi-214 1120.29  
 0.0002 0.0000
13 1170.34 1176.47       77       14    15  1171.87   0.26   0.88   Co-60  1173.24  
 0.0000 0.0000
14 1235.17 1241.30      115        4    20  1238.48   0.28   0.50   Co-56  1238.28  
 0.0000 0.0000
15 1269.55 1276.12       62       -5    16  1270.21   0.22   0.35  No close library 
match!
16 1329.34 1335.91       50        9    13  1331.77   0.78   1.36   Co-60  1332.50  
 0.0000 0.0000
17 1457.88 1464.45     1278     1211    38  1460.90   1.98   3.02   K-40   1461.00  
 0.0058 0.0002
18 1761.13 1768.13       73       73     8  1764.68   1.05   2.42   Bi-214 1764.49  
 0.0003 0.0000
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S1705070-002A.Rpt

Detector #2      ACQ 26-May-2017 at  9:50:34   RT = 4578.5   LT = 4500.0
            Rad Chem 2
            S1705070-002A
ROI#   RANGE( keV)    GROSS      NET   +/-  CENTROID  FWHM FW(1/5)M LIBRARY ( keV)  
   �Ci    +/-
 1  606.93  611.75      715      604    30   609.30   1.37   2.01   Bi-214  609.31  
 0.0003 0.0000
 2  659.29  664.11      116       16    17   662.06   0.68   1.40   Cs-137  661.66  
 0.0000 0.0000
 3  724.58  729.84      197       72    21   727.51   1.58   2.06   Bi-212  727.00  
 0.0003 0.0001
 4  765.77  771.02      125       37    17   768.28   0.52   1.01   Bi-214  768.36  
 0.0002 0.0001
 5  823.38  828.64       66        8    13   826.67   0.22   0.35   Co-60   826.28  
 0.0310 0.0504
 6  843.53  848.79       96       54    13   846.40   0.73   1.70   Co-56   846.77  
 0.0000 0.0000
 7  857.99  863.25      140       65    17   860.44   0.76   1.54   Tl-208  860.56  
 0.0002 0.0000
 8  908.38  914.07      371      312    22   911.24   1.50   2.56   Ac-228  911.20  
 0.0004 0.0000
 9  966.21  971.90      244      181    20   969.11   1.45   2.24   Ac-228  968.97  
 0.0004 0.0000
10  998.19 1003.88       83       33    14  1001.21   1.36   1.63   Pa-234M1001.03  
 0.0014 0.0006
11 1059.08 1065.21       64       16    14  1059.73   3.45   3.61  No close library 
match!
12 1117.34 1123.47      216      143    20  1120.35   1.01   2.06   Bi-214 1120.29  
 0.0004 0.0001
13 1170.34 1176.47       77        4    16  1171.32   0.42   0.61   Co-60  1173.24  
 0.0000 0.0000
14 1235.17 1241.30      108       26    18  1237.90   1.10   1.23   Bi-214 1238.11  
 0.0002 0.0001
15 1269.55 1276.12       57      -10    16  1272.18   0.22   0.35  No close library 
match!
16 1329.34 1335.91       34       18     9  1330.65   4.16   4.29   Co-60  1332.50  
 0.0000 0.0000
17 1457.88 1464.45     1045     1009    34  1461.06   2.10   3.01   K-40   1461.00  
 0.0049 0.0002
18 1761.13 1768.13      127      110    13  1765.10   1.27   2.27   Bi-214 1764.49  
 0.0005 0.0001
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S1705070-002ADUP.Rpt

Detector #2      ACQ 26-May-2017 at 11:07:49   RT = 4572.6   LT = 4500.0
            Rad Chem 2
            S1705070-002A DUP
ROI#   RANGE( keV)    GROSS      NET   +/-  CENTROID  FWHM FW(1/5)M LIBRARY ( keV)  
   �Ci    +/-
 1  606.93  611.75      746      623    31   609.36   1.24   2.07   Bi-214  609.31  
 0.0003 0.0000
 2  659.29  664.11      123       31    17   661.24   1.18   1.86   Cs-137  661.66  
 0.0000 0.0000
 3  724.58  729.84      159       92    17   727.01   0.94   1.26   Bi-212  727.00  
 0.0003 0.0001
 4  765.77  771.02      134       42    18   768.63   0.48   0.96   Bi-214  768.36  
 0.0002 0.0001
 5  823.38  828.64       76       13    14   827.65   0.43   1.38   Co-60   826.28  
 0.0504 0.0542
 6  843.53  848.79       78       15    14   847.00   0.28   0.56   Co-56   846.77  
 0.0000 0.0000
 7  857.99  863.25      102       35    15   860.18   0.44   1.77   Tl-208  860.56  
 0.0001 0.0000
 8  908.38  914.07      360      279    23   911.23   1.71   2.38   Ac-228  911.20  
 0.0003 0.0000
 9  966.21  971.90      219      115    21   968.87   0.93   1.82   Ac-228  968.97  
 0.0002 0.0000
10  998.19 1003.88       77       45    12  1001.49   0.46   1.33   Pa-234M1001.03  
 0.0019 0.0005
11 1059.08 1065.21       64       -9    16  1059.73   0.22   0.35  No close library 
match!
12 1117.34 1123.47      176      103    19  1120.37   0.68   1.52   Bi-214 1120.29  
 0.0003 0.0001
13 1170.34 1176.47       64       -4    15  1171.37   0.49   0.72   Co-60  1173.24  
 0.0000 0.0000
14 1235.17 1241.30      111       63    15  1237.93   0.47   2.11   Bi-214 1238.11  
 0.0005 0.0001
15 1269.55 1276.12       58       -4    15  1272.84   0.22   0.35  No close library 
match!
16 1329.34 1335.91       54       -8    15  1335.13   0.41   0.56   Co-60  1332.50  
 0.0000 0.0000
17 1457.88 1464.45     1052     1000    34  1460.95   2.01   2.86   K-40   1461.00  
 0.0048 0.0002
18 1761.13 1768.13      101       73    14  1764.78   0.57   2.03   Bi-214 1764.49  
 0.0003 0.0001
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UTS-4-13214.Rpt

Detector #2      ACQ 26-May-2017 at 13:42:07   RT = 4578.7   LT = 4500.0
            Rad Chem 2
            UTS-4-13214
ROI#   RANGE( keV)    GROSS      NET   +/-  CENTROID  FWHM FW(1/5)M LIBRARY ( keV)  
   �Ci    +/-
 1  606.93  611.75     7945     7585    92   609.35   1.32   2.03   Bi-214  609.31  
 0.0038 0.0000
 2  659.29  664.11      213       14    24   660.39   0.24   0.38   Cs-137  661.66  
 0.0000 0.0000
 3  724.58  729.84      221       29    25   727.60   0.27   0.67   Bi-212  727.00  
 0.0001 0.0001
 4  765.77  771.02      864      556    39   768.50   1.27   2.30   Bi-214  768.36  
 0.0032 0.0002
 5  823.38  828.64      196      -29    26   827.11   0.22   0.35   Co-60   826.28  
 0.0000 0.1007
 6  843.53  848.79      231       35    25   846.54   1.50   1.70   Co-56   846.77  
 0.0000 0.0000
 7  857.99  863.25      191        8    24   860.67   0.33   0.72   Tl-208  860.56  
 0.0000 0.0001
 8  908.38  914.07      237       70    25   910.70   0.40   0.60   Ac-228  911.20  
 0.0001 0.0000
 9  966.21  971.90      176        5    24   969.32   0.50   2.23   Ac-228  968.97  
 0.0000 0.0001
10  998.19 1003.88      216       85    23  1001.49   0.40   1.50   Pa-234M1001.03  
 0.0036 0.0010
11 1059.08 1065.21      150       -5    24  1062.58   0.22   0.35  No close library 
match!
12 1117.34 1123.47     1766     1592    47  1120.41   1.84   2.65   Bi-214 1120.29  
 0.0042 0.0001
13 1170.34 1176.47      150        5    23  1174.20   0.45   0.80   Co-60  1173.24  
 0.0000 0.0000
14 1235.17 1241.30      665      496    33  1238.26   1.73   2.38   Co-56  1238.28  
 0.0003 0.0000
15 1269.55 1276.12      134      -11    24  1274.70   0.39   0.55  No close library 
match!
16 1329.34 1335.91      133       14    22  1332.62   0.22   0.35   Co-60  1332.50  
 0.0000 0.0000
17 1457.88 1464.45      202       93    23  1461.66   0.78   1.52   K-40   1461.00  
 0.0004 0.0001
18 1761.13 1768.13     1304     1221    39  1764.73   2.00   3.32   Bi-214 1764.49  
 0.0051 0.0002
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CS-137 END.Rpt

Detector #2      ACQ 26-May-2017 at 19:05:27   RT = 379.2   LT = 371.7
            Rad Chem 2
            CS-137 END CAL
ROI#   RANGE( keV)    GROSS      NET   +/-  CENTROID  FWHM FW(1/5)M LIBRARY ( keV)  
   �Ci    +/-
 1  606.93  611.75       48        2    11   608.46   0.22   0.35   Bi-214  609.31  
 0.0000 0.0001
 2  659.29  664.11     9658     9539    99   661.73   1.35   2.09   Cs-137  661.66  
 0.0330 0.0003
 3  724.58  729.84        0        0     0  Could not properly fit the peak.
 4  765.77  771.02        5       -3     4  Could not properly fit the peak.
 5  823.38  828.64        1        1     1  Could not properly fit the peak.
 6  843.53  848.79        6        6     2   846.60   0.66   0.79   Co-56   846.77  
 0.0000 0.0000
 7  857.99  863.25        2       -2     3  Could not properly fit the peak.
 8  908.38  914.07        3       -6     5  Could not properly fit the peak.
 9  966.21  971.90        2        2     1  Could not properly fit the peak.
10  998.19 1003.88        2        2     1  Could not properly fit the peak.
11 1059.08 1065.21        2        2     1  Could not properly fit the peak.
12 1117.34 1123.47        2        2     1  Could not properly fit the peak.
13 1170.34 1176.47        0        0     0  Could not properly fit the peak.
14 1235.17 1241.30        1        1     1  Could not properly fit the peak.
15 1269.55 1276.12        2       -3     4  Could not properly fit the peak.
16 1329.34 1335.91        2       -3     4  Could not properly fit the peak.
17 1457.88 1464.45        6        6     2  1460.95   0.33   0.53   K-40   1461.00  
 0.0004 0.0001
18 1761.13 1768.13        0        0     0  Could not properly fit the peak.
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MB.Rpt

Detector #4      ACQ 04-Jan-2017 at 18:09:15   RT = 36171.4   LT = 36000.0
            Rad Chem 1
            MBLK
ROI#   RANGE( keV)    GROSS      NET   +/-  CENTROID  FWHM FW(1/5)M LIBRARY ( keV)  
   �Ci    +/-
 1  606.78  611.61      517      214    32   609.20   1.28   1.76   Bi-214  609.31  
 0.0000 0.0000
 2  659.24  664.07      246      -45    27   660.56   0.22   0.35   Cs-137  661.66  
 0.0000 0.0000
 3  724.43  729.70      263       25    27   727.79   0.41   0.64   Bi-212  727.00  
 0.0000 0.0000
 4  765.70  770.97      228      -26    27   768.06   0.88   1.10   Bi-214  768.36  
 0.0000 0.0000
 5  824.75  830.01      221        8    26   827.82   0.22   0.35   Co-60   826.28  
 0.0038 0.0123
 6  844.94  850.21      535      247    34   846.57   1.38   1.91   Co-56   846.77  
 0.0000 0.0000
 7  857.89  863.16      180      -20    24   860.63   1.99   2.11   Tl-208  860.56  
 0.0000 0.0000
 8  908.38  913.87      248       70    25   910.67   0.43   0.63   Ac-228  911.20  
 0.0000 0.0000
 9  966.11  971.82      211       31    25   969.02   0.28   0.78   Ac-228  968.97  
 0.0000 0.0000
10  997.94 1003.65      149       23    21   999.26   0.22   0.35   Pa-234M1001.03  
 0.0001 0.0001
11 1060.94 1067.09      147       31    21  1063.55   0.27   0.48  No close library 
match!
12 1117.36 1123.07      181       68    21  1119.34   0.68   1.06   Bi-214 1120.29  
 0.0000 0.0000
13 1172.46 1178.61      137      -47    25  1174.00   0.24   0.39   Co-60  1173.24  
 0.0000 0.0000
14 1235.02 1241.17      167       90    19  1237.55   1.52   1.79   Bi-214 1238.11  
 0.0001 0.0000
15 1271.90 1278.49      119       16    21  1274.94   0.32   0.74  No close library 
match!
16 1331.84 1338.42      132      -39    25  1336.67   0.22   0.35   Co-60  1332.50  
 0.0000 0.0000
17 1457.63 1463.78      464      362    27  1460.50   1.78   2.57   K-40   1461.00  
 0.0002 0.0000
18 1761.27 1767.85      112       34    18  1763.95   0.46   0.88   Bi-214 1764.49  
 0.0000 0.0000
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RADSTD15-3-CAL1.Rpt

Detector #4      ACQ 04-Jan-2017 at 14:23:19   RT = 4562.6   LT = 4500.0
            Rad Chem 1
            RADSTD15-3
ROI#   RANGE( keV)    GROSS      NET   +/-  CENTROID  FWHM FW(1/5)M LIBRARY ( keV)  
   �Ci    +/-
 1  606.78  611.61    11748    11219   112   609.24   1.24   1.87   Bi-214  609.31  
 0.0057 0.0001
 2  659.24  664.07      399        8    33   660.30   0.26   0.48   Cs-137  661.66  
 0.0000 0.0000
 3  724.43  729.70      766      383    39   727.26   1.21   1.77   Bi-212  727.00  
 0.0014 0.0001
 4  765.70  770.97     1469      886    52   768.26   1.20   1.90   Bi-214  768.36  
 0.0050 0.0003
 5  824.75  830.01      387       41    33   827.36   0.70   1.19   Co-60   826.28  
 0.1549 0.1247
 6  844.94  850.21      333       54    30   845.88   0.41   0.70   Co-56   846.77  
 0.0000 0.0000
 7  857.89  863.16      539      260    33   860.37   1.12   2.37   Tl-208  860.56  
 0.0006 0.0001
 8  908.38  913.87     1622     1280    49   911.08   1.51   2.27   Ac-228  911.20  
 0.0014 0.0001
 9  966.11  971.82     1010      731    41   968.83   1.32   2.20   Ac-228  968.97  
 0.0015 0.0001
10  997.94 1003.65      454      157    34  1001.00   1.28   2.30   Pa-234M1001.03  
 0.0064 0.0014
11 1060.94 1067.09      290      -34    34  1062.92   0.22   0.35  No close library 
match!
12 1117.36 1123.07     2591     2352    56  1120.19   1.54   2.44   Bi-214 1120.29  
 0.0060 0.0001
13 1172.46 1178.61      233       20    28  1173.34   0.24   0.38   Co-60  1173.24  
 0.0000 0.0000
14 1235.02 1241.17     1119      858    43  1237.95   1.57   2.46   Bi-214 1238.11  
 0.0062 0.0003
15 1271.90 1278.49      236        3    31  1276.51   0.22   0.35  No close library 
match!
16 1331.84 1338.42      196       41    26  1335.74   0.49   1.19   Co-60  1332.50  
 0.0000 0.0000
17 1457.63 1463.78     1136      889    42  1460.64   1.42   2.55   K-40   1461.00  
 0.0042 0.0002
18 1761.27 1767.85     2139     2056    48  1764.50   1.92   2.86   Bi-214 1764.49  
 0.0088 0.0002
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RADSTD15-3-CAL1-2.Rpt

Detector #4      ACQ 12-Jan-2017 at 10:24:10   RT = 4556.4   LT = 4500.0
            Rad Chem 1
            CAL-1 15-3
ROI#   RANGE( keV)    GROSS      NET   +/-  CENTROID  FWHM FW(1/5)M LIBRARY ( keV)  
   �Ci    +/-
 1  607.00  611.83    10799    10354   107   609.43   1.22   1.88   Bi-214  609.31  
 0.0053 0.0001
 2  659.24  664.07      310      -27    30   661.00   0.88   1.01   Cs-137  661.66  
 0.0000 0.0000
 3  724.43  729.70      710      389    37   727.47   1.41   2.12   Bi-212  727.00  
 0.0014 0.0001
 4  765.70  770.97     1372      889    49   768.48   1.44   1.98   Bi-214  768.36  
 0.0050 0.0003
 5  824.75  830.01      299       20    30   827.35   0.24   0.68   Co-60   826.28  
 0.0756 0.1134
 6  844.94  850.21      353       -5    33   847.91   0.39   0.55   Co-56   846.77  
 0.0000 0.0000
 7  857.89  863.16      520      212    34   860.36   0.67   1.84   Tl-208  860.56  
 0.0005 0.0001
 8  908.38  913.87     1438     1152    45   911.34   1.46   2.30   Ac-228  911.20  
 0.0013 0.0001
 9  966.11  971.82      869      504    42   969.13   1.17   2.08   Ac-228  968.97  
 0.0010 0.0001
10  997.94 1003.65      422      179    32  1001.32   2.10   2.51   Pa-234M1001.03  
 0.0073 0.0013
11 1060.94 1067.09      289       -1    33  1065.55   0.24   0.38  No close library 
match!
12 1117.36 1123.07     2493     2178    57  1120.52   1.57   2.32   Bi-214 1120.29  
 0.0056 0.0001
13 1172.46 1178.61      196        3    27  1173.45   4.56   4.72   Co-60  1173.24  
 0.0000 0.0000
14 1235.02 1241.17      969      737    40  1238.41   1.49   2.36   Co-56  1238.28  
 0.0005 0.0000
15 1271.90 1278.49      204        8    28  1277.17   0.22   0.35  No close library 
match!
16 1331.84 1338.42      177       32    25  1337.76   0.22   0.35   Co-60  1332.50  
 0.0000 0.0000
17 1457.63 1463.78     1023      830    39  1461.13   1.82   2.75   K-40   1461.00  
 0.0040 0.0002
18 1761.27 1767.85     1853     1781    45  1765.07   1.83   2.86   Bi-214 1764.49  
 0.0076 0.0002
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RADSTD15-3-CAL2.Rpt

Detector #4      ACQ 04-Jan-2017 at 14:23:19   RT = 4562.6   LT = 4500.0
            Rad Chem 1
            RADSTD15-3
ROI#   RANGE( keV)    GROSS      NET   +/-  CENTROID  FWHM FW(1/5)M LIBRARY ( keV)  
   �Ci    +/-
 1  606.78  611.61    11748    11219   112   609.24   1.24   1.87   Bi-214  609.31  
 0.0057 0.0001
 2  659.24  664.07      399        8    33   660.30   0.26   0.48   Cs-137  661.66  
 0.0000 0.0000
 3  724.43  729.70      766      383    39   727.26   1.21   1.77   Bi-212  727.00  
 0.0014 0.0001
 4  765.70  770.97     1469      886    52   768.26   1.20   1.90   Bi-214  768.36  
 0.0050 0.0003
 5  824.75  830.01      387       41    33   827.36   0.70   1.19   Co-60   826.28  
 0.1549 0.1247
 6  844.94  850.21      333       54    30   845.88   0.41   0.70   Co-56   846.77  
 0.0000 0.0000
 7  857.89  863.16      539      260    33   860.37   1.12   2.37   Tl-208  860.56  
 0.0006 0.0001
 8  908.38  913.87     1622     1280    49   911.08   1.51   2.27   Ac-228  911.20  
 0.0014 0.0001
 9  966.11  971.82     1010      731    41   968.83   1.32   2.20   Ac-228  968.97  
 0.0015 0.0001
10  997.94 1003.65      454      157    34  1001.00   1.28   2.30   Pa-234M1001.03  
 0.0064 0.0014
11 1060.94 1067.09      290      -34    34  1062.92   0.22   0.35  No close library 
match!
12 1117.36 1123.07     2591     2352    56  1120.19   1.54   2.44   Bi-214 1120.29  
 0.0060 0.0001
13 1172.46 1178.61      233       20    28  1173.34   0.24   0.38   Co-60  1173.24  
 0.0000 0.0000
14 1235.02 1241.17     1119      858    43  1237.95   1.57   2.46   Bi-214 1238.11  
 0.0062 0.0003
15 1271.90 1278.49      236        3    31  1276.51   0.22   0.35  No close library 
match!
16 1331.84 1338.42      196       41    26  1335.74   0.49   1.19   Co-60  1332.50  
 0.0000 0.0000
17 1457.63 1463.78     1136      889    42  1460.64   1.42   2.55   K-40   1461.00  
 0.0042 0.0002
18 1761.27 1767.85     2139     2056    48  1764.50   1.92   2.86   Bi-214 1764.49  
 0.0088 0.0002
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RADSTD15-3-CAL2-2.Rpt

Detector #4      ACQ 12-Jan-2017 at 11:55:39   RT = 4557.1   LT = 4500.0
            Rad Chem 1
            CAL-2-15-3
ROI#   RANGE( keV)    GROSS      NET   +/-  CENTROID  FWHM FW(1/5)M LIBRARY ( keV)  
   �Ci    +/-
 1  606.78  611.61    10935    10421   108   609.42   1.20   1.86   Bi-214  609.31  
 0.0053 0.0001
 2  659.24  664.07      360       23    31   660.01   3.64   3.83   Cs-137  661.66  
 0.0000 0.0000
 3  724.43  729.70      719      386    37   727.41   1.43   1.98   Bi-212  727.00  
 0.0014 0.0001
 4  765.70  770.97     1369      902    48   768.53   1.24   2.06   Bi-214  768.36  
 0.0051 0.0003
 5  824.75  830.01      323      -31    33   825.40   0.27   0.48   Co-60   826.28  
 0.0000 0.1247
 6  844.94  850.21      340       23    32   846.67   0.29   0.51   Co-56   846.77  
 0.0000 0.0000
 7  857.89  863.16      480      238    31   860.77   1.58   2.57   Tl-208  860.56  
 0.0006 0.0001
 8  908.38  913.87     1424     1121    46   911.33   1.52   2.24   Ac-228  911.20  
 0.0013 0.0001
 9  966.11  971.82      949      643    41   969.16   1.25   2.04   Ac-228  968.97  
 0.0013 0.0001
10  997.94 1003.65      421      124    34  1001.20   1.15   2.00   Pa-234M1001.03  
 0.0050 0.0014
11 1060.94 1067.09      260       42    29  1065.79   0.25   0.81  No close library 
match!
12 1117.36 1123.07     2508     2233    56  1120.50   1.58   2.44   Bi-214 1120.29  
 0.0057 0.0001
13 1172.46 1178.61      258       55    28  1175.34   2.41   2.54   Co-60  1173.24  
 0.0000 0.0000
14 1235.02 1241.17      986      793    39  1238.37   1.80   2.47   Co-56  1238.28  
 0.0005 0.0000
15 1271.90 1278.49      212       52    26  1274.64   0.37   0.54  No close library 
match!
16 1331.84 1338.42      161       -4    26  1336.01   1.32   1.45   Co-60  1332.50  
 0.0000 0.0000
17 1457.63 1463.78     1026      842    39  1461.05   1.95   2.83   K-40   1461.00  
 0.0040 0.0002
18 1761.27 1767.85     2013     1941    47  1765.05   1.99   3.07   Bi-214 1764.49  
 0.0083 0.0002
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RADSTD15-3-CAL3.Rpt

Detector #4      ACQ 05-Jan-2017 at  7:58:30   RT = 4562.6   LT = 4500.0
            Rad Chem 1
            RADSTD15-3
ROI#   RANGE( keV)    GROSS      NET   +/-  CENTROID  FWHM FW(1/5)M LIBRARY ( keV)  
   �Ci    +/-
 1  606.78  611.61    11986    11541   113   609.20   1.22   1.89   Bi-214  609.31  
 0.0059 0.0001
 2  659.24  664.07      389      -25    33   660.34   0.22   0.35   Cs-137  661.66  
 0.0000 0.0000
 3  724.43  729.70      742      384    38   727.25   1.31   2.12   Bi-212  727.00  
 0.0014 0.0001
 4  765.70  770.97     1504      900    53   768.19   1.17   1.89   Bi-214  768.36  
 0.0051 0.0003
 5  824.75  830.01      355        1    33   827.16   0.22   0.35   Co-60   826.28  
 0.0038 0.1247
 6  844.94  850.21      372        1    34   845.80   0.26   0.46   Co-56   846.77  
 0.0000 0.0000
 7  857.89  863.16      542      238    34   860.26   1.10   1.87   Tl-208  860.56  
 0.0006 0.0001
 8  908.38  913.87     1539     1114    50   910.99   1.46   2.12   Ac-228  911.20  
 0.0013 0.0001
 9  966.11  971.82     1000      716    41   968.71   1.44   2.29   Ac-228  968.97  
 0.0015 0.0001
10  997.94 1003.65      476      156    35  1000.77   1.35   1.65   Pa-234M1001.03  
 0.0063 0.0014
11 1060.94 1067.09      257        1    31  1065.55   0.24   0.38  No close library 
match!
12 1117.36 1123.07     2579     2300    57  1120.05   1.38   2.31   Bi-214 1120.29  
 0.0059 0.0001
13 1172.46 1178.61      253       11    30  1173.44   3.04   3.19   Co-60  1173.24  
 0.0000 0.0000
14 1235.02 1241.17     1100      824    43  1237.79   1.48   2.34   Bi-214 1238.11  
 0.0059 0.0003
15 1271.90 1278.49      210        8    29  1274.10   0.22   0.35  No close library 
match!
16 1331.84 1338.42      216       45    27  1332.50   4.50   5.14   Co-60  1332.50  
 0.0000 0.0000
17 1457.63 1463.78     1224     1035    41  1460.57   1.84   2.81   K-40   1461.00  
 0.0049 0.0002
18 1761.27 1767.85     2153     2060    49  1764.31   1.80   2.81   Bi-214 1764.49  
 0.0088 0.0002
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RADSTD15-3-CAL3-3.Rpt

Detector #4      ACQ 12-Jan-2017 at 13:20:52   RT = 4556.7   LT = 4500.0
            Rad Chem 1
            CAL-3 15-3
ROI#   RANGE( keV)    GROSS      NET   +/-  CENTROID  FWHM FW(1/5)M LIBRARY ( keV)  
   �Ci    +/-
 1  606.78  611.61    10804    10309   108   609.44   1.21   1.86   Bi-214  609.31  
 0.0053 0.0001
 2  659.24  664.07      361      -15    32   660.78   2.63   2.77   Cs-137  661.66  
 0.0000 0.0000
 3  724.43  729.70      683      375    36   727.47   1.42   1.93   Bi-212  727.00  
 0.0014 0.0001
 4  765.70  770.97     1346      938    47   768.54   1.22   2.02   Bi-214  768.36  
 0.0053 0.0003
 5  824.75  830.01      328        7    31   825.88   0.26   0.74   Co-60   826.28  
 0.0265 0.1172
 6  844.94  850.21      330       92    29   845.60   2.40   2.54   Co-56   846.77  
 0.0000 0.0000
 7  857.89  863.16      461      223    31   860.70   1.05   2.26   Tl-208  860.56  
 0.0005 0.0001
 8  908.38  913.87     1461     1184    45   911.34   1.49   2.17   Ac-228  911.20  
 0.0013 0.0001
 9  966.11  971.82      942      645    41   969.16   1.27   2.11   Ac-228  968.97  
 0.0013 0.0001
10  997.94 1003.65      441      171    33  1001.47   1.31   2.35   Pa-234M1001.03  
 0.0069 0.0013
11 1060.94 1067.09      259       17    30  1064.67   0.24   0.39  No close library 
match!
12 1117.36 1123.07     2450     2279    53  1120.52   1.61   2.44   Bi-214 1120.29  
 0.0058 0.0001
13 1172.46 1178.61      228      -62    32  1173.89   0.41   0.56   Co-60  1173.24  
 0.0000 0.0000
14 1235.02 1241.17      983      761    40  1238.30   1.81   2.31   Co-56  1238.28  
 0.0005 0.0000
15 1271.90 1278.49      193       22    27  1275.86   1.80   2.00  No close library 
match!
16 1331.84 1338.42      167       43    23  1333.52   2.59   2.75   Co-60  1332.50  
 0.0000 0.0000
17 1457.63 1463.78     1082      898    40  1461.11   1.97   2.68   K-40   1461.00  
 0.0043 0.0002
18 1761.27 1767.85     1856     1768    46  1765.02   1.88   2.83   Bi-214 1764.49  
 0.0076 0.0002
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GAMMA# GB 12210-001 Result Error Gamma Radium 226 Analysis by the Gamma Spectrometry Result Error Recovery
Seq Sample_id pCi/g pCi/g Date Time Grams Recovery Factor KEV 609 Time KEV 609 pCi/g ave count error pCi/g %

1 MBLK GB 12210-001 0 0.01063535 150 1 1 214 36000 0 0 13 0.01063535
2 RADSTD-15-3-1 37.55980265 0.69365956 150.02 1 1 11219 4500 5634.722 37.5598 106 0.69365956 99.29%
3 RADSTD-15-3-2 37.55980265 2.349280962 150.02 1 1 11219 4500 5634.722 37.5598 359 2.349280962 99.29%
4 RADSTD-15-3-3 38.6403947 0.549692481 150.02 1 1 11541 4500 5796.832 38.64039 84 0.549692481 102.14%
5 Rocky Flats 1.223847137 0.223837421 74.56 1 1 208 4500 91.25004 1.223847 17 0.223837421 106.79%
6 UTS-4 923.1483615 47.1227806 5 1 1 3678 1800 4615.742 923.1484 96 47.1227806 89.63%
7 RADSTD-15-7 BL-4A 414.1982757 1.652945027 157.39 1 1 51806 1800 65190.67 414.1983 106 1.652945027 98.87%

Validated by Tom Patten 1/11/17

Reviewed and Approved By _______________________________________________
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MB.Rpt

Detector #4      ACQ 04-Jan-2017 at 18:09:15   RT = 36171.4   LT = 36000.0
            Rad Chem 1
            MBLK
ROI#   RANGE( keV)    GROSS      NET   +/-  CENTROID  FWHM FW(1/5)M LIBRARY ( keV)  
   �Ci    +/-
 1  606.78  611.61      517      214    32   609.20   1.28   1.76   Bi-214  609.31  
 0.0000 0.0000
 2  659.24  664.07      246      -45    27   660.56   0.22   0.35   Cs-137  661.66  
 0.0000 0.0000
 3  724.43  729.70      263       25    27   727.79   0.41   0.64   Bi-212  727.00  
 0.0000 0.0000
 4  765.70  770.97      228      -26    27   768.06   0.88   1.10   Bi-214  768.36  
 0.0000 0.0000
 5  824.75  830.01      221        8    26   827.82   0.22   0.35   Co-60   826.28  
 0.0038 0.0123
 6  844.94  850.21      535      247    34   846.57   1.38   1.91   Co-56   846.77  
 0.0000 0.0000
 7  857.89  863.16      180      -20    24   860.63   1.99   2.11   Tl-208  860.56  
 0.0000 0.0000
 8  908.38  913.87      248       70    25   910.67   0.43   0.63   Ac-228  911.20  
 0.0000 0.0000
 9  966.11  971.82      211       31    25   969.02   0.28   0.78   Ac-228  968.97  
 0.0000 0.0000
10  997.94 1003.65      149       23    21   999.26   0.22   0.35   Pa-234M1001.03  
 0.0001 0.0001
11 1060.94 1067.09      147       31    21  1063.55   0.27   0.48  No close library 
match!
12 1117.36 1123.07      181       68    21  1119.34   0.68   1.06   Bi-214 1120.29  
 0.0000 0.0000
13 1172.46 1178.61      137      -47    25  1174.00   0.24   0.39   Co-60  1173.24  
 0.0000 0.0000
14 1235.02 1241.17      167       90    19  1237.55   1.52   1.79   Bi-214 1238.11  
 0.0001 0.0000
15 1271.90 1278.49      119       16    21  1274.94   0.32   0.74  No close library 
match!
16 1331.84 1338.42      132      -39    25  1336.67   0.22   0.35   Co-60  1332.50  
 0.0000 0.0000
17 1457.63 1463.78      464      362    27  1460.50   1.78   2.57   K-40   1461.00  
 0.0002 0.0000
18 1761.27 1767.85      112       34    18  1763.95   0.46   0.88   Bi-214 1764.49  
 0.0000 0.0000
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RADSTD15-3-CAL1.Rpt

Detector #4      ACQ 04-Jan-2017 at 14:23:19   RT = 4562.6   LT = 4500.0
            Rad Chem 1
            RADSTD15-3
ROI#   RANGE( keV)    GROSS      NET   +/-  CENTROID  FWHM FW(1/5)M LIBRARY ( keV)  
   �Ci    +/-
 1  606.78  611.61    11748    11219   112   609.24   1.24   1.87   Bi-214  609.31  
 0.0057 0.0001
 2  659.24  664.07      399        8    33   660.30   0.26   0.48   Cs-137  661.66  
 0.0000 0.0000
 3  724.43  729.70      766      383    39   727.26   1.21   1.77   Bi-212  727.00  
 0.0014 0.0001
 4  765.70  770.97     1469      886    52   768.26   1.20   1.90   Bi-214  768.36  
 0.0050 0.0003
 5  824.75  830.01      387       41    33   827.36   0.70   1.19   Co-60   826.28  
 0.1549 0.1247
 6  844.94  850.21      333       54    30   845.88   0.41   0.70   Co-56   846.77  
 0.0000 0.0000
 7  857.89  863.16      539      260    33   860.37   1.12   2.37   Tl-208  860.56  
 0.0006 0.0001
 8  908.38  913.87     1622     1280    49   911.08   1.51   2.27   Ac-228  911.20  
 0.0014 0.0001
 9  966.11  971.82     1010      731    41   968.83   1.32   2.20   Ac-228  968.97  
 0.0015 0.0001
10  997.94 1003.65      454      157    34  1001.00   1.28   2.30   Pa-234M1001.03  
 0.0064 0.0014
11 1060.94 1067.09      290      -34    34  1062.92   0.22   0.35  No close library 
match!
12 1117.36 1123.07     2591     2352    56  1120.19   1.54   2.44   Bi-214 1120.29  
 0.0060 0.0001
13 1172.46 1178.61      233       20    28  1173.34   0.24   0.38   Co-60  1173.24  
 0.0000 0.0000
14 1235.02 1241.17     1119      858    43  1237.95   1.57   2.46   Bi-214 1238.11  
 0.0062 0.0003
15 1271.90 1278.49      236        3    31  1276.51   0.22   0.35  No close library 
match!
16 1331.84 1338.42      196       41    26  1335.74   0.49   1.19   Co-60  1332.50  
 0.0000 0.0000
17 1457.63 1463.78     1136      889    42  1460.64   1.42   2.55   K-40   1461.00  
 0.0042 0.0002
18 1761.27 1767.85     2139     2056    48  1764.50   1.92   2.86   Bi-214 1764.49  
 0.0088 0.0002
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RADSTD15-3-CAL2.Rpt

Detector #4      ACQ 04-Jan-2017 at 14:23:19   RT = 4562.6   LT = 4500.0
            Rad Chem 1
            RADSTD15-3
ROI#   RANGE( keV)    GROSS      NET   +/-  CENTROID  FWHM FW(1/5)M LIBRARY ( keV)  
   �Ci    +/-
 1  606.78  611.61    11748    11219   112   609.24   1.24   1.87   Bi-214  609.31  
 0.0057 0.0001
 2  659.24  664.07      399        8    33   660.30   0.26   0.48   Cs-137  661.66  
 0.0000 0.0000
 3  724.43  729.70      766      383    39   727.26   1.21   1.77   Bi-212  727.00  
 0.0014 0.0001
 4  765.70  770.97     1469      886    52   768.26   1.20   1.90   Bi-214  768.36  
 0.0050 0.0003
 5  824.75  830.01      387       41    33   827.36   0.70   1.19   Co-60   826.28  
 0.1549 0.1247
 6  844.94  850.21      333       54    30   845.88   0.41   0.70   Co-56   846.77  
 0.0000 0.0000
 7  857.89  863.16      539      260    33   860.37   1.12   2.37   Tl-208  860.56  
 0.0006 0.0001
 8  908.38  913.87     1622     1280    49   911.08   1.51   2.27   Ac-228  911.20  
 0.0014 0.0001
 9  966.11  971.82     1010      731    41   968.83   1.32   2.20   Ac-228  968.97  
 0.0015 0.0001
10  997.94 1003.65      454      157    34  1001.00   1.28   2.30   Pa-234M1001.03  
 0.0064 0.0014
11 1060.94 1067.09      290      -34    34  1062.92   0.22   0.35  No close library 
match!
12 1117.36 1123.07     2591     2352    56  1120.19   1.54   2.44   Bi-214 1120.29  
 0.0060 0.0001
13 1172.46 1178.61      233       20    28  1173.34   0.24   0.38   Co-60  1173.24  
 0.0000 0.0000
14 1235.02 1241.17     1119      858    43  1237.95   1.57   2.46   Bi-214 1238.11  
 0.0062 0.0003
15 1271.90 1278.49      236        3    31  1276.51   0.22   0.35  No close library 
match!
16 1331.84 1338.42      196       41    26  1335.74   0.49   1.19   Co-60  1332.50  
 0.0000 0.0000
17 1457.63 1463.78     1136      889    42  1460.64   1.42   2.55   K-40   1461.00  
 0.0042 0.0002
18 1761.27 1767.85     2139     2056    48  1764.50   1.92   2.86   Bi-214 1764.49  
 0.0088 0.0002
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RADSTD15-3-CAL3.Rpt

Detector #4      ACQ 05-Jan-2017 at  7:58:30   RT = 4562.6   LT = 4500.0
            Rad Chem 1
            RADSTD15-3
ROI#   RANGE( keV)    GROSS      NET   +/-  CENTROID  FWHM FW(1/5)M LIBRARY ( keV)  
   �Ci    +/-
 1  606.78  611.61    11986    11541   113   609.20   1.22   1.89   Bi-214  609.31  
 0.0059 0.0001
 2  659.24  664.07      389      -25    33   660.34   0.22   0.35   Cs-137  661.66  
 0.0000 0.0000
 3  724.43  729.70      742      384    38   727.25   1.31   2.12   Bi-212  727.00  
 0.0014 0.0001
 4  765.70  770.97     1504      900    53   768.19   1.17   1.89   Bi-214  768.36  
 0.0051 0.0003
 5  824.75  830.01      355        1    33   827.16   0.22   0.35   Co-60   826.28  
 0.0038 0.1247
 6  844.94  850.21      372        1    34   845.80   0.26   0.46   Co-56   846.77  
 0.0000 0.0000
 7  857.89  863.16      542      238    34   860.26   1.10   1.87   Tl-208  860.56  
 0.0006 0.0001
 8  908.38  913.87     1539     1114    50   910.99   1.46   2.12   Ac-228  911.20  
 0.0013 0.0001
 9  966.11  971.82     1000      716    41   968.71   1.44   2.29   Ac-228  968.97  
 0.0015 0.0001
10  997.94 1003.65      476      156    35  1000.77   1.35   1.65   Pa-234M1001.03  
 0.0063 0.0014
11 1060.94 1067.09      257        1    31  1065.55   0.24   0.38  No close library 
match!
12 1117.36 1123.07     2579     2300    57  1120.05   1.38   2.31   Bi-214 1120.29  
 0.0059 0.0001
13 1172.46 1178.61      253       11    30  1173.44   3.04   3.19   Co-60  1173.24  
 0.0000 0.0000
14 1235.02 1241.17     1100      824    43  1237.79   1.48   2.34   Bi-214 1238.11  
 0.0059 0.0003
15 1271.90 1278.49      210        8    29  1274.10   0.22   0.35  No close library 
match!
16 1331.84 1338.42      216       45    27  1332.50   4.50   5.14   Co-60  1332.50  
 0.0000 0.0000
17 1457.63 1463.78     1224     1035    41  1460.57   1.84   2.81   K-40   1461.00  
 0.0049 0.0002
18 1761.27 1767.85     2153     2060    49  1764.31   1.80   2.81   Bi-214 1764.49  
 0.0088 0.0002

Page 1

 
Page 56 of 80

 
S1705070002



Radium 226 Analysis by the Gamma Spectrometry pCi
Calibration Date 6/22/2016 Performed by Wade Nieuwsma per sec per sec

per sec Blank Sub per pCi
Samples Grams Run Date pCi KEV 609 seconds KEV 609 KEV 609 KEV 609
RADSTD-15-3 DL1 A (RAD CHEM - 002) 150.02 6/22/2016 37.92 32838 14400 2.280417 2.271701 2504.184057
Blank 150 4/13/2016 0 62.75 7200 0.008715

GAMMA# GB 12210-001 Result Error Gamma Radium 226 Analysis by the Gamma Spectrometry Result Error Recovery RPD
Sample_id pCi/g pCi/g Date Time Grams Recovery Factor KEV 609 Time KEV 609 pCi/g ave count error pCi/g % %
MBLK GB 12210-001 -0.013332461 0.067821652 150 1 1 57 7200 -1.99987 -0.01333 15 0.067821652
RADSTD-15-3 37.52355705 0.426767358 150.02 1 1 60930 27000 5629.284 37.52356 354 0.426767358 98.95%
LCS 412.3631771 12.42492656 150 1 1 29651 1200 61854.48 412.3632 458 12.42492656 77.22%
UTS-4 860.4132957 99.3994125 5 1 1 7770 4500 4302.066 860.4133 458 99.3994125 87.98%
Rockey Flats 1.233785603 0.228478815 74.21 1 1 326 7200 91.55923 1.233786 25 0.228478815 107.66%
RADSTD-15-7 BL-4A 406.7110267 2.740616963 157.39 1 1 30685 1200 64012.25 406.711 106 2.740616963 97.09%
RADSTD-15-3 38.11242553 1.600377593 6/19/2013 0:00 150.02 1 1 16502 7200 5717.626 38.11243 354 1.600377593 100.51%
RADSTD-15-3 37.72757447 1.600377593 6/22/2019 0:00 150.02 1 1 16336 7200 5659.891 37.72757 354 1.600377593 99.49%
RADSTD-15-3 37.92 0.800188796 6/22/2019 0:00 150.02 1 1 32838 14400 5688.758 37.92 354 0.800188796 100.00%

Reviewed and Approved By _______________________________________________ Speadsheet Validated on 6/23/16 by Tom Patten
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RADSTD15.3-2HRS.Rpt

Detector #2      ACQ 19-Jun-2016 at 10:50:05   RT = 7238.5   LT = 7200.0
            Rad Chem 2
            RADSTD15-2HRS
ROI#   RANGE( keV)    GROSS      NET   +/-  CENTROID  FWHM FW(1/5)M LIBRARY ( keV)  
   �Ci    +/-
 1  606.93  611.75    17537    16502   139   609.13   1.28   1.98   Bi-214  609.00  
 0.0050 0.0000
 2  659.29  664.11      609      -43    42   661.15   0.38   0.55   Cs-137  661.66  
 0.0000 0.0000
 3  724.58  729.84     1143      643    47   727.03   1.25   2.34   Bi-212  727.00  
 0.0015 0.0001
 4  765.77  771.02     2161     1290    63   768.15   1.22   1.97  No close library 
match!
 5  857.99  863.25      757      290    42   860.43   1.07   2.17  No close library 
match!
 6  908.38  914.07     2273     1598    62   910.92   1.43   2.25   Ac-228  911.00  
 0.0012 0.0000
 7  966.21  971.90     1509     1027    52   968.73   1.47   2.33   Ac-228  968.97  
 0.0013 0.0001
 8  998.19 1003.88      623      200    40  1000.67   1.44   2.05  No close library 
match!
 9 1059.08 1065.21      420       62    37  1064.21   0.68   1.35   Bi-207 1063.00  
 0.0000 0.0000
10 1117.34 1123.47     3766     3307    71  1119.99   1.63   2.50  No close library 
match!
11 1170.34 1176.47      359       69    34  1173.51   0.54   1.05   Co-60  1173.20  
 0.0000 0.0000
12 1235.17 1241.30     1582     1219    51  1237.76   1.55   2.50  No close library 
match!
13 1269.55 1276.12      364       80    35  1273.73   0.33   1.17  No close library 
match!
14 1329.34 1335.91      321       26    35  1333.69   0.27   0.48  No close library 
match!
15 1457.88 1464.45     1476     1083    52  1460.38   1.87   2.84  No close library 
match!
16 1761.13 1768.13     2905     2679    60  1764.00   2.04   3.05  No close library 
match!
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RADSTD15.3-2HRS-2.Rpt

Detector #2      ACQ 22-Jun-2016 at 12:53:53   RT = 7237.1   LT = 7200.0
            Rad Chem 2
            RADSTD15-3.2HRS
ROI#   RANGE( keV)    GROSS      NET   +/-  CENTROID  FWHM FW(1/5)M LIBRARY ( keV)  
    Bq    +/-
 1  606.93  611.75    17314    16336   138   609.07   1.27   1.96   Bi-214  609.00  
 182.18   1.54
 2  659.29  664.11      634      -45    43   660.17   0.22   0.35   Cs-137  661.66  
   0.00   0.28
 3  724.58  729.84     1220      612    50   726.95   1.40   2.00   Bi-212  727.00  
  53.25   4.35
 4  765.77  771.02     2118     1218    63   768.10   1.18   2.00  No close library 
match!
 5  857.99  863.25      799      295    43   860.23   1.36   1.99  No close library 
match!
 6  908.38  914.07     2296     1697    61   910.83   1.54   2.32   Ac-228  911.00  
  45.50   1.64
 7  966.21  971.90     1401     1018    48   968.60   1.33   2.25   Ac-228  968.97  
  49.38   2.33
 8  998.19 1003.88      692      287    41  1000.87   0.86   1.85  No close library 
match!
 9 1059.08 1065.21      431       30    39  1062.20   0.31   0.58   Bi-207 1063.00  
   0.33   0.43
10 1117.34 1123.47     3788     3208    73  1119.96   1.57   2.44  No close library 
match!
11 1170.34 1176.47      371       28    36  1173.63   0.24   0.38   Co-60  1173.20  
   0.26   0.34
12 1235.17 1241.30     1548     1181    50  1237.71   1.75   2.48  No close library 
match!
13 1269.55 1276.12      317      -14    36  1275.27   0.46   0.71  No close library 
match!
14 1329.34 1335.91      337      -20    38  1333.72   0.22   0.35  No close library 
match!
15 1457.88 1464.45     1616     1197    54  1460.30   1.75   2.84  No close library 
match!
16 1761.13 1768.13     2820     2594    60  1763.86   1.88   3.10  No close library 
match!
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MB-358.Rpt

Detector #1      ACQ 24-Dec-2015 at 10:58:28   RT = 7206.8   LT = 7200.0
            Rad Chem 1
            MB-358
ROI#   RANGE( keV)    GROSS      NET   +/-  CENTROID  FWHM FW(1/5)M LIBRARY ( keV)  
   �Ci    +/-
 1  607.80  612.63      127       35    17   609.80   0.34   0.91   Bi-214  609.31  
 0.0000 0.0000
 2  660.21  665.47       52      -15    14   664.81   0.22   0.35   Cs-137  661.66  
 0.0000 0.0000
 3  724.23  729.94       69       15    14   725.11   3.44   3.68   Bi-212  727.00  
 0.0000 0.0000
 4  766.11  772.03       52       24    11   768.55   0.29   1.16   Bi-214  768.36  
 0.0001 0.0000
 5  823.77  829.47       47       -3    13   824.65   0.22   0.35   Co-60   826.28  
 0.0000 0.0320
 6  844.60  850.30      114       51    16   847.73   0.56   1.90   Co-56   846.77  
 0.0000 0.0000
 7  857.32  863.02       49      -23    15   857.97   0.22   0.35   Tl-208  860.56  
 0.0000 0.0000
 8  908.62  914.32       41        5    11   912.34   1.16   1.39   Ac-228  911.20  
 0.0000 0.0000
 9  965.83  971.97       47       13    11   969.81   0.32   1.09   Ac-228  968.97  
 0.0000 0.0000
10  998.71 1004.85       37        3    11  1000.91   3.51   3.64   Pa-234M1001.03  
 0.0001 0.0003
11 1060.09 1066.23       29      -10    11  Could not properly fit the peak.
12 1118.17 1124.31       54       10    13  1121.06   0.35   0.95   Bi-214 1120.29  
 0.0000 0.0000
13 1170.34 1176.48       22       17     5  1171.00   3.07   3.20   Co-60  1173.24  
 0.0000 0.0000
14 1233.24 1241.13       43       18    12  1234.55   4.93   5.13   Bi-214 1238.11  
 0.0001 0.0001
15 1270.72 1277.29       13        8     5  1273.78   0.33   0.53  No close library 
match!
16 1329.88 1336.46       24      -12    11  Could not properly fit the peak.
17 1457.64 1464.65       85       57    13  1461.64   0.75   2.50   K-40   1461.00  
 0.0002 0.0000
18 1762.38 1769.83       43       25    10  1765.67   0.65   0.79   Bi-214 1764.49  
 0.0001 0.0000

Page 1

 
Page 60 of 80

 
S1705070002



MB-11033.Rpt

Detector #1      ACQ 10-Nov-2015 at  9:24:46   RT = 7206.8   LT = 7200.0
            Rad Chem 1
            MB-297
ROI#   RANGE( keV)    GROSS      NET   +/-  CENTROID  FWHM FW(1/5)M LIBRARY ( keV)  
   �Ci    +/-
 1  607.80  612.63      146       54    17   610.12   0.47   0.75   Bi-214  609.31  
 0.0000 0.0000
 2  660.21  665.47       51       -3    12   661.09   0.22   0.35   Cs-137  661.66  
 0.0000 0.0000
 3  724.23  729.94       64        1    14   727.74   0.22   0.35   Bi-212  727.00  
 0.0000 0.0000
 4  766.11  772.03       65        4    15   768.62   0.54   1.29   Bi-214  768.36  
 0.0000 0.0001
 5  823.77  829.47       36       -5    11   825.21   0.41   0.56   Co-60   826.28  
 0.0000 0.0271
 6  844.60  850.30       99       58    14   847.00   0.28   0.49   Co-56   846.77  
 0.0000 0.0000
 7  857.32  863.02       44       21    10   859.61   1.61   1.81   Tl-208  860.56  
 0.0000 0.0000
 8  908.62  914.32       43       -7    12   911.47   1.42   1.84   Ac-228  911.20  
 0.0000 0.0000
 9  965.83  971.97       46       12    11   968.46   1.48   1.64   Ac-228  968.97  
 0.0000 0.0000
10  998.71 1004.85       39        5    11  1001.34   0.22   0.35   Pa-234M1001.03  
 0.0001 0.0003
11 1060.09 1066.23       38       -1    12  1062.28   0.22   0.35  No close library 
match!
12 1118.17 1124.31       58       19    12  1120.96   0.80   1.27   Bi-214 1120.29  
 0.0000 0.0000
13 1170.34 1176.48       30      -14    12  1172.31   0.22   0.35   Co-60  1173.24  
 0.0000 0.0000
14 1233.24 1241.13       52        9    15  1239.27   0.42   0.83   Co-56  1238.28  
 0.0000 0.0000
15 1270.72 1277.29       35        4    11  1272.25   0.27   0.48  No close library 
match!
16 1329.88 1336.46       16        0     8  Could not properly fit the peak.
17 1457.64 1464.65       77       66    10  1461.86   0.53   1.83   K-40   1461.00  
 0.0002 0.0000
18 1762.38 1769.83       52       46     8  1766.55   0.25   0.40   Bi-214 1764.49  
 0.0001 0.0000
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MB-11050.Rpt

Detector #1      ACQ 17-Nov-2015 at 15:37:14   RT = 7207.1   LT = 7200.0
            Rad Chem 1
            MB-321
ROI#   RANGE( keV)    GROSS      NET   +/-  CENTROID  FWHM FW(1/5)M LIBRARY ( keV)  
   �Ci    +/-
 1  607.80  612.63      115       73    13   610.02   0.38   1.52   Bi-214  609.31  
 0.0000 0.0000
 2  660.21  665.47       53        7    12   661.63   0.47   1.05   Cs-137  661.66  
 0.0000 0.0000
 3  724.23  729.94       50       -9    14   728.18   1.43   1.62   Bi-212  727.00  
 0.0000 0.0000
 4  766.11  772.03       55       -1    14   769.84   0.22   0.35   Bi-214  768.36  
 0.0000 0.0001
 5  823.77  829.47       44       -6    12   825.97   0.22   0.35   Co-60   826.28  
 0.0000 0.0295
 6  844.60  850.30       85       49    13   847.82   0.60   1.60   Co-56   846.77  
 0.0000 0.0000
 7  857.32  863.02       46        1    12   860.61   1.21   1.40   Tl-208  860.56  
 0.0000 0.0000
 8  908.62  914.32       50       32     9   912.34   0.24   0.38   Ac-228  911.20  
 0.0000 0.0000
 9  965.83  971.97       27       12     8   967.59   2.85   2.98   Ac-228  968.97  
 0.0000 0.0000
10  998.71 1004.85       50       11    12  1001.22   0.48   0.94   Pa-234M1001.03  
 0.0003 0.0003
11 1060.09 1066.23       27       12     8  1060.75   0.22   0.35  No close library 
match!
12 1118.17 1124.31       46       12    11  1121.78   0.41   0.56   Bi-214 1120.29  
 0.0000 0.0000
13 1170.34 1176.48       28      -30    13  Could not properly fit the peak.
14 1233.24 1241.13       63      -17    19  1239.16   0.44   0.92   Co-56  1238.28  
 0.0000 0.0000
15 1270.72 1277.29       20       -1     9  Could not properly fit the peak.
16 1329.88 1336.46       16      -10     9  Could not properly fit the peak.
17 1457.64 1464.65       74       63    10  1461.66   0.64   2.38   K-40   1461.00  
 0.0002 0.0000
18 1762.38 1769.83       53       30    11  1765.13   1.33   1.68   Bi-214 1764.49  
 0.0001 0.0000
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MB-11066.Rpt

Detector #1      ACQ 19-Nov-2015 at 15:10:18   RT = 7207.5   LT = 7200.0
            Rad Chem 1
            MB-323
ROI#   RANGE( keV)    GROSS      NET   +/-  CENTROID  FWHM FW(1/5)M LIBRARY ( keV)  
   �Ci    +/-
 1  607.80  612.63      152       87    16   609.95   1.22   1.86   Bi-214  609.31  
 0.0000 0.0000
 2  660.21  665.47       64      -11    15   661.74   0.33   0.75   Cs-137  661.66  
 0.0000 0.0000
 3  724.23  729.94       45       13    11   725.99   0.88   1.01   Bi-212  727.00  
 0.0000 0.0000
 4  766.11  772.03       61        0    14   768.96   0.29   1.62   Bi-214  768.36  
 0.0000 0.0001
 5  823.77  829.47       45        0    12   824.98   4.03   4.46   Co-60   826.28  
 0.0000 0.0295
 6  844.60  850.30       95       45    14   848.31   0.25   0.41   Co-56   846.77  
 0.0000 0.0000
 7  857.32  863.02       32        9     9   859.91   0.32   0.52   Tl-208  860.56  
 0.0000 0.0000
 8  908.62  914.32       49       22    10   911.69   1.70   1.86   Ac-228  911.20  
 0.0000 0.0000
 9  965.83  971.97       45       -3    13   968.90   0.27   0.70   Ac-228  968.97  
 0.0000 0.0000
10  998.71 1004.85       36       -8    12  1001.13   0.33   0.53   Pa-234M1001.03  
 0.0000 0.0003
11 1060.09 1066.23       24       -5    10  1063.16   0.22   0.35  No close library 
match!
12 1118.17 1124.31       64       20    13  1120.59   0.37   1.21   Bi-214 1120.29  
 0.0000 0.0000
13 1170.34 1176.48       29        0    10  1171.43   0.33   0.53   Co-60  1173.24  
 0.0000 0.0000
14 1233.24 1241.13       42       11    13  1234.12   6.47   6.66   Bi-214 1238.11  
 0.0001 0.0001
15 1270.72 1277.29       36        5    11  1274.44   0.33   0.53  No close library 
match!
16 1329.88 1336.46       23       18     6  1334.49   0.22   0.35   Co-60  1332.50  
 0.0000 0.0000
17 1457.64 1464.65       64       47    11  1461.66   1.14   2.59   K-40   1461.00  
 0.0002 0.0000
18 1762.38 1769.83       41       35     7  1765.42   0.29   0.95   Bi-214 1764.49  
 0.0001 0.0000
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MB-11089.Rpt

Detector #1      ACQ 27-Nov-2015 at 21:11:20   RT = 7206.8   LT = 7200.0
            Rad Chem 1
            MB-331
ROI#   RANGE( keV)    GROSS      NET   +/-  CENTROID  FWHM FW(1/5)M LIBRARY ( keV)  
   �Ci    +/-
 1  607.80  612.63      129       79    14   609.88   0.95   1.38   Bi-214  609.31  
 0.0000 0.0000
 2  660.21  665.47       63      -12    15  Could not properly fit the peak.
 3  724.23  729.94       54       -9    14   728.40   0.33   0.53   Bi-212  727.00  
 0.0000 0.0000
 4  766.11  772.03       66       10    14   769.62   0.26   0.44   Bi-214  768.36  
 0.0000 0.0001
 5  823.77  829.47       43        2    12   825.75   0.22   0.35   Co-60   826.28  
 0.0049 0.0295
 6  844.60  850.30       76       49    11   847.44   0.36   2.22   Co-56   846.77  
 0.0000 0.0000
 7  857.32  863.02       48        3    12   859.29   0.22   0.35   Tl-208  860.56  
 0.0000 0.0000
 8  908.62  914.32       56       24    11   912.32   0.27   1.14   Ac-228  911.20  
 0.0000 0.0000
 9  965.83  971.97       44       15    11   969.34   0.25   0.39   Ac-228  968.97  
 0.0000 0.0000
10  998.71 1004.85       40       16    10   999.37   4.60   4.73   Pa-234M1001.03  
 0.0004 0.0003
11 1060.09 1066.23       29       10     9  1064.47   0.22   0.35  No close library 
match!
12 1118.17 1124.31       58       24    12  1121.20   1.37   1.72   Bi-214 1120.29  
 0.0000 0.0000
13 1170.34 1176.48       18       -1     8  1174.50   0.33   0.53   Co-60  1173.24  
 0.0000 0.0000
14 1233.24 1241.13       39        8    12  1238.50   0.22   0.35   Co-56  1238.28  
 0.0000 0.0000
15 1270.72 1277.29       28        2    10  1275.76   0.22   0.35  No close library 
match!
16 1329.88 1336.46       25       20     6  1330.54   5.37   5.57   Co-60  1332.50  
 0.0000 0.0000
17 1457.64 1464.65       47       30    10  1462.68   0.33   1.82   K-40   1461.00  
 0.0001 0.0000
18 1762.38 1769.83       43       20    11  1765.45   0.82   1.24   Bi-214 1764.49  
 0.0001 0.0000
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MB-11117.Rpt

Detector #1      ACQ 02-Dec-2015 at 19:18:00   RT = 7207.4   LT = 7200.0
            Rad Chem 1
            MB-336
ROI#   RANGE( keV)    GROSS      NET   +/-  CENTROID  FWHM FW(1/5)M LIBRARY ( keV)  
   �Ci    +/-
 1  607.80  612.63      130       69    15   609.75   1.30   1.61   Bi-214  609.31  
 0.0000 0.0000
 2  660.21  665.47       64        6    13   663.94   0.22   0.35   Cs-137  661.66  
 0.0000 0.0000
 3  724.23  729.94       58        4    13   726.65   0.27   0.70   Bi-212  727.00  
 0.0000 0.0000
 4  766.11  772.03       57       20    12   771.12   0.32   0.52   Bi-214  768.36  
 0.0001 0.0000
 5  823.77  829.47       47      -16    14   827.28   0.22   0.35   Co-60   826.28  
 0.0000 0.0345
 6  844.60  850.30       97       61    13   847.25   1.18   2.00   Co-56   846.77  
 0.0000 0.0000
 7  857.32  863.02       46       10    11   861.26   0.24   0.39   Tl-208  860.56  
 0.0000 0.0000
 8  908.62  914.32       53       -1    13   912.34   0.82   1.12   Ac-228  911.20  
 0.0000 0.0000
 9  965.83  971.97       42       13    11   971.15   0.51   1.17   Ac-228  968.97  
 0.0000 0.0000
10  998.71 1004.85       36       -3    12  1000.57   0.41   0.56   Pa-234M1001.03  
 0.0000 0.0003
11 1060.09 1066.23       27       -7    11  1061.62   0.22   0.35  No close library 
match!
12 1118.17 1124.31       52       37     9  1121.46   0.22   0.35   Bi-214 1120.29  
 0.0001 0.0000
13 1170.34 1176.48       26      -13    11  1172.09   0.33   0.53   Co-60  1173.24  
 0.0000 0.0000
14 1233.24 1241.13       50       31    11  1238.72   0.22   0.35   Co-56  1238.28  
 0.0000 0.0000
15 1270.72 1277.29       33        2    11  1275.54   0.88   1.01  No close library 
match!
16 1329.88 1336.46       22      -25    13  Could not properly fit the peak.
17 1457.64 1464.65       72       33    14  1461.95   1.84   2.45   K-40   1461.00  
 0.0001 0.0000
18 1762.38 1769.83       43       37     8  1765.89   0.37   1.42   Bi-214 1764.49  
 0.0001 0.0000
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MB-11169.Rpt

Detector #1      ACQ 15-Dec-2015 at 10:28:51   RT = 7208.2   LT = 7200.0
            Rad Chem 1
            MB-336
ROI#   RANGE( keV)    GROSS      NET   +/-  CENTROID  FWHM FW(1/5)M LIBRARY ( keV)  
   �Ci    +/-
 1  607.80  612.63      132       74    15   609.75   0.73   2.20   Bi-214  609.31  
 0.0000 0.0000
 2  660.21  665.47       62       -5    14   663.72   0.22   0.35   Cs-137  661.66  
 0.0000 0.0000
 3  724.23  729.94       48      -11    13   727.96   0.22   0.35   Bi-212  727.00  
 0.0000 0.0000
 4  766.11  772.03       74       18    14   767.87   0.66   0.79   Bi-214  768.36  
 0.0001 0.0001
 5  823.77  829.47       44      -15    13   826.62   0.22   0.35   Co-60   826.28  
 0.0000 0.0320
 6  844.60  850.30       99       54    14   847.64   1.32   2.02   Co-56   846.77  
 0.0000 0.0000
 7  857.32  863.02       43        2    12   858.41   1.75   1.89   Tl-208  860.56  
 0.0000 0.0000
 8  908.62  914.32       52       29    10   912.05   0.42   0.63   Ac-228  911.20  
 0.0000 0.0000
 9  965.83  971.97       36       -3    12   968.68   0.27   0.99   Ac-228  968.97  
 0.0000 0.0000
10  998.71 1004.85       40       25     9  1003.72   0.35   1.39   Pa-234M1001.03  
 0.0007 0.0002
11 1060.09 1066.23       21       -3     9  1060.75   0.22   0.35  No close library 
match!
12 1118.17 1124.31       55       21    12  1120.75   0.47   2.15   Bi-214 1120.29  
 0.0000 0.0000
13 1170.34 1176.48       28       -6    11  1172.75   0.22   0.35   Co-60  1173.24  
 0.0000 0.0000
14 1233.24 1241.13       39       39     6  1239.32   0.55   1.96   Co-56  1238.28  
 0.0000 0.0000
15 1270.72 1277.29       28      -13    12  1272.25   0.33   0.53  No close library 
match!
16 1329.88 1336.46       17       -4     9  Could not properly fit the peak.
17 1457.64 1464.65       66       38    12  1462.04   0.48   1.20   K-40   1461.00  
 0.0001 0.0000
18 1762.38 1769.83       41       35     7  1766.28   0.33   0.85   Bi-214 1764.49  
 0.0001 0.0000
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MB-11303.Rpt

Detector #1      ACQ 18-Jan-2016 at 16:35:25   RT = 7210.3   LT = 7200.0
            Rad Chem 1
            MB-018
ROI#   RANGE( keV)    GROSS      NET   +/-  CENTROID  FWHM FW(1/5)M LIBRARY ( keV)  
   �Ci    +/-
 1  607.80  612.63      141       76    16   609.85   0.52   1.47   Bi-214  609.31  
 0.0000 0.0000
 2  660.21  665.47       59        9    12   662.18   0.22   0.35   Cs-137  661.66  
 0.0000 0.0000
 3  724.23  729.94       60        1    14   725.11   3.29   3.42   Bi-212  727.00  
 0.0000 0.0000
 4  766.11  772.03       51        4    13   766.77   0.22   0.35   Bi-214  768.36  
 0.0000 0.0000
 5  823.77  829.47       47        2    12   828.63   0.29   0.50   Co-60   826.28  
 0.0049 0.0295
 6  844.60  850.30      102       43    15   847.53   0.52   1.77   Co-56   846.77  
 0.0000 0.0000
 7  857.32  863.02       34       -7    11   861.04   0.26   0.44   Tl-208  860.56  
 0.0000 0.0000
 8  908.62  914.32       70       20    13   912.23   0.92   1.64   Ac-228  911.20  
 0.0000 0.0000
 9  965.83  971.97       41        2    12   969.56   0.22   0.35   Ac-228  968.97  
 0.0000 0.0000
10  998.71 1004.85       41       36     7  1000.80   0.39   0.55   Pa-234M1001.03  
 0.0010 0.0002
11 1060.09 1066.23       31       21     7  1063.12   0.35   1.83  No close library 
match!
12 1118.17 1124.31       53       24    11  1120.69   0.40   0.61   Bi-214 1120.29  
 0.0000 0.0000
13 1170.34 1176.48       34       15     9  1174.72   0.22   0.35   Co-60  1173.24  
 0.0000 0.0000
14 1233.24 1241.13       40        3    13  1238.54   0.32   1.31   Co-56  1238.28  
 0.0000 0.0000
15 1270.72 1277.29       20       15     6  1276.06   0.87   1.00  No close library 
match!
16 1329.88 1336.46       19       14     5  1335.58   0.27   0.48   Co-60  1332.50  
 0.0000 0.0000
17 1457.64 1464.65       60       38    11  1461.14   0.25   0.40   K-40   1461.00  
 0.0001 0.0000
18 1762.38 1769.83       54       25    12  1765.35   1.63   1.84   Bi-214 1764.49  
 0.0001 0.0000
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MB-11304.Rpt

Detector #1      ACQ 19-Jan-2016 at 16:25:39   RT = 7210.2   LT = 7200.0
            Rad Chem 1
            MB-019
ROI#   RANGE( keV)    GROSS      NET   +/-  CENTROID  FWHM FW(1/5)M LIBRARY ( keV)  
   �Ci    +/-
 1  607.80  612.63      163      105    16   609.63   1.02   1.77   Bi-214  609.31  
 0.0000 0.0000
 2  660.21  665.47       67        9    13   663.75   0.31   0.54   Cs-137  661.66  
 0.0000 0.0000
 3  724.23  729.94       42       19     9   727.82   0.89   2.02   Bi-212  727.00  
 0.0000 0.0000
 4  766.11  772.03       65       18    13   768.30   0.26   0.44   Bi-214  768.36  
 0.0001 0.0000
 5  823.77  829.47       45        0    12   824.43   2.19   2.32   Co-60   826.28  
 0.0000 0.0295
 6  844.60  850.30      101       42    15   847.01   0.95   1.59   Co-56   846.77  
 0.0000 0.0000
 7  857.32  863.02       47        2    12   859.29   0.22   0.35   Tl-208  860.56  
 0.0000 0.0000
 8  908.62  914.32       58       17    12   912.56   0.25   0.39   Ac-228  911.20  
 0.0000 0.0000
 9  965.83  971.97       44      -14    14   966.49   0.22   0.35   Ac-228  968.97  
 0.0000 0.0000
10  998.71 1004.85       38        9    10  1003.54   0.26   0.44   Pa-234M1001.03  
 0.0002 0.0003
11 1060.09 1066.23       30      -14    12  Could not properly fit the peak.
12 1118.17 1124.31       54       15    12  1120.89   0.45   0.99   Bi-214 1120.29  
 0.0000 0.0000
13 1170.34 1176.48       30       -4    11  1171.00   0.88   1.01   Co-60  1173.24  
 0.0000 0.0000
14 1233.24 1241.13       45       26    11  1234.12   5.37   5.65   Bi-214 1238.11  
 0.0001 0.0001
15 1270.72 1277.29       37        6    11  1273.24   0.43   0.65  No close library 
match!
16 1329.88 1336.46       27       -4    11  1330.98   4.82   4.95   Co-60  1332.50  
 0.0000 0.0000
17 1457.64 1464.65       71       54    11  1461.97   0.88   1.75   K-40   1461.00  
 0.0002 0.0000
18 1762.38 1769.83       38       38     6  1765.67   1.17   1.62   Bi-214 1764.49  
 0.0001 0.0000
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MB-11319.Rpt

Detector #1      ACQ 22-Jan-2016 at 15:59:31   RT = 7209.2   LT = 7200.0
            Rad Chem 1
            MB-022
ROI#   RANGE( keV)    GROSS      NET   +/-  CENTROID  FWHM FW(1/5)M LIBRARY ( keV)  
   �Ci    +/-
 1  607.80  612.63      162       85    17   609.81   1.20   1.97   Bi-214  609.31  
 0.0000 0.0000
 2  660.21  665.47       48        6    11   664.37   0.26   0.44   Cs-137  661.66  
 0.0000 0.0000
 3  724.23  729.94       52       20    11   726.74   1.82   3.34   Bi-212  727.00  
 0.0000 0.0000
 4  766.11  772.03       60       -1    14   768.63   0.80   0.98   Bi-214  768.36  
 0.0000 0.0001
 5  823.77  829.47       46       14    11   826.66   0.32   0.74   Co-60   826.28  
 0.0345 0.0271
 6  844.60  850.30       85       49    13   847.59   0.46   0.75   Co-56   846.77  
 0.0000 0.0000
 7  857.32  863.02       48      -11    13   860.17   0.22   0.35   Tl-208  860.56  
 0.0000 0.0000
 8  908.62  914.32       50        5    12   911.47   0.25   0.39   Ac-228  911.20  
 0.0000 0.0000
 9  965.83  971.97       41       -3    12   969.88   0.39   0.55   Ac-228  968.97  
 0.0000 0.0000
10  998.71 1004.85       40       11    11  1002.12   0.41   0.56   Pa-234M1001.03  
 0.0003 0.0003
11 1060.09 1066.23       21       11     6  1060.75   1.42   1.62  No close library 
match!
12 1118.17 1124.31       59       59     7  1121.33   0.79   1.78   Bi-214 1120.29  
 0.0001 0.0000
13 1170.34 1176.48       23        8     8  1171.00   0.26   0.96   Co-60  1173.24  
 0.0000 0.0000
14 1233.24 1241.13       36       17    10  1235.43   1.75   1.88   Bi-214 1238.11  
 0.0001 0.0000
15 1270.72 1277.29       21        5     8  1271.37   2.63   2.76  No close library 
match!
16 1329.88 1336.46       23       -3    10  Could not properly fit the peak.
17 1457.64 1464.65       70       64     9  1461.08   1.84   3.60   K-40   1461.00  
 0.0002 0.0000
18 1762.38 1769.83       42       24    10  1765.08   1.00   1.19   Bi-214 1764.49  
 0.0001 0.0000
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MB-11381.Rpt

Detector #1      ACQ 09-Feb-2016 at 13:22:38   RT = 7210.0   LT = 7200.0
            Rad Chem 1
            MB-11372
ROI#   RANGE( keV)    GROSS      NET   +/-  CENTROID  FWHM FW(1/5)M LIBRARY ( keV)  
   �Ci    +/-
 1  607.80  612.63      145       45    18   609.89   0.65   0.96   Bi-214  609.31  
 0.0000 0.0000
 2  660.21  665.47       56        6    12   661.20   0.84   1.00   Cs-137  661.66  
 0.0000 0.0000
 3  724.23  729.94       59       27    11   727.55   0.29   0.50   Bi-212  727.00  
 0.0001 0.0000
 4  766.11  772.03       68       17    14   768.78   0.35   0.83   Bi-214  768.36  
 0.0001 0.0001
 5  823.77  829.47       48      -11    13   824.87   0.22   0.35   Co-60   826.28  
 0.0000 0.0320
 6  844.60  850.30       90       40    14   847.45   0.40   0.93   Co-56   846.77  
 0.0000 0.0000
 7  857.32  863.02       36        9    10   858.19   0.27   0.48   Tl-208  860.56  
 0.0000 0.0000
 8  908.62  914.32       56       24    11   911.58   0.91   2.34   Ac-228  911.20  
 0.0000 0.0000
 9  965.83  971.97       36       17     9   970.54   0.42   1.49   Ac-228  968.97  
 0.0000 0.0000
10  998.71 1004.85       40       11    11   999.37   0.22   0.35   Pa-234M1001.03  
 0.0003 0.0003
11 1060.09 1066.23       29      -10    11  1061.19   0.33   0.53  No close library 
match!
12 1118.17 1124.31       48        0    13  1120.37   1.37   1.58   Bi-214 1120.29  
 0.0000 0.0000
13 1170.34 1176.48       19        0     8  Could not properly fit the peak.
14 1233.24 1241.13       36       -7    14  1239.48   0.41   0.56   Co-56  1238.28  
 0.0000 0.0000
15 1270.72 1277.29       19       -7    10  Could not properly fit the peak.
16 1329.88 1336.46       23       -8    11  1335.80   0.22   0.35   Co-60  1332.50  
 0.0000 0.0000
17 1457.64 1464.65       55       38    10  1461.97   0.44   1.23   K-40   1461.00  
 0.0001 0.0000
18 1762.38 1769.83       42       30     9  1766.33   0.24   0.39   Bi-214 1764.49  
 0.0001 0.0000
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MB-11412.Rpt

Detector #1      ACQ 18-Feb-2016 at  8:43:01   RT = 7207.5   LT = 7200.0
            Rad Chem 1
            MB-11412
ROI#   RANGE( keV)    GROSS      NET   +/-  CENTROID  FWHM FW(1/5)M LIBRARY ( keV)  
   �Ci    +/-
 1  607.80  612.63      136       67    16   609.35   0.38   1.48   Bi-214  609.31  
 0.0000 0.0000
 2  660.21  665.47       55       17    11   663.16   0.39   0.55   Cs-137  661.66  
 0.0000 0.0000
 3  724.23  729.94       56      -25    16  Could not properly fit the peak.
 4  766.11  772.03       63       -2    15   770.28   0.22   0.35   Bi-214  768.36  
 0.0000 0.0001
 5  823.77  829.47       50        5    12   825.53   2.96   3.16   Co-60   826.28  
 0.0123 0.0295
 6  844.60  850.30      104       63    14   847.31   0.51   1.32   Co-56   846.77  
 0.0000 0.0000
 7  857.32  863.02       49        4    12   858.19   0.27   0.48   Tl-208  860.56  
 0.0000 0.0000
 8  908.62  914.32       63       -5    15   910.15   1.75   1.89   Ac-228  911.20  
 0.0000 0.0000
 9  965.83  971.97       40       16    10   968.90   0.26   0.66   Ac-228  968.97  
 0.0000 0.0000
10  998.71 1004.85       46       -7    14  1002.88   0.22   0.35   Pa-234M1001.03  
 0.0000 0.0004
11 1060.09 1066.23       27        8     9  1063.60   0.22   0.35  No close library 
match!
12 1118.17 1124.31       60       26    12  1120.63   0.31   0.99   Bi-214 1120.29  
 0.0000 0.0000
13 1170.34 1176.48       32       27     6  1172.97   0.24   0.39   Co-60  1173.24  
 0.0000 0.0000
14 1233.24 1241.13       48       11    14  1233.90   6.79   6.93   Bi-214 1238.11  
 0.0001 0.0001
15 1270.72 1277.29       28       18     7  1274.00   2.47   2.67  No close library 
match!
16 1329.88 1336.46       26      -15    12  Could not properly fit the peak.
17 1457.64 1464.65       82       60    12  1461.35   0.92   1.18   K-40   1461.00  
 0.0002 0.0000
18 1762.38 1769.83       44       26    10  1766.11   0.27   1.10   Bi-214 1764.49  
 0.0001 0.0000
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MB-11466.Rpt

Detector #1      ACQ 01-Mar-2016 at 16:12:34   RT = 7208.6   LT = 7200.0
            Rad Chem 1
            MB-061
ROI#   RANGE( keV)    GROSS      NET   +/-  CENTROID  FWHM FW(1/5)M LIBRARY ( keV)  
   �Ci    +/-
 1  607.80  612.63      117       44    15   609.57   0.40   1.41   Bi-214  609.31  
 0.0000 0.0000
 2  660.21  665.47       64       22    12   664.37   0.25   0.39   Cs-137  661.66  
 0.0000 0.0000
 3  724.23  729.94       56       -7    14   727.74   0.22   0.35   Bi-212  727.00  
 0.0000 0.0000
 4  766.11  772.03       47       -4    13   769.18   2.30   2.50   Bi-214  768.36  
 0.0000 0.0000
 5  823.77  829.47       33       -8    11   824.43   1.97   2.10   Co-60   826.28  
 0.0000 0.0271
 6  844.60  850.30       92       47    14   846.54   0.27   0.65   Co-56   846.77  
 0.0000 0.0000
 7  857.32  863.02       42      -21    14  Could not properly fit the peak.
 8  908.62  914.32       46       -8    13   911.69   0.27   0.48   Ac-228  911.20  
 0.0000 0.0000
 9  965.83  971.97       38       -1    12   970.00   0.22   0.35   Ac-228  968.97  
 0.0000 0.0000
10  998.71 1004.85       47      -16    15  1003.20   0.40   0.55   Pa-234M1001.03  
 0.0000 0.0004
11 1060.09 1066.23       34      -10    12  1065.13   0.33   0.53  No close library 
match!
12 1118.17 1124.31       55       21    12  1120.67   0.48   1.05   Bi-214 1120.29  
 0.0000 0.0000
13 1170.34 1176.48       30        1    10  1173.63   1.10   1.23   Co-60  1173.24  
 0.0000 0.0000
14 1233.24 1241.13       41       29     9  1238.06   0.29   3.93   Bi-214 1238.11  
 0.0001 0.0000
15 1270.72 1277.29       28        2    10  1271.81   0.22   0.35  No close library 
match!
16 1329.88 1336.46       20      -11    10  Could not properly fit the peak.
17 1457.64 1464.65       44       33     9  1462.07   0.46   1.66   K-40   1461.00  
 0.0001 0.0000
18 1762.38 1769.83       44       26    10  1765.53   0.51   0.96   Bi-214 1764.49  
 0.0001 0.0000
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MB-11523.Rpt

Detector #1      ACQ 15-Mar-2016 at 16:23:17   RT = 7208.7   LT = 7200.0
            Rad Chem 1
            MB-075
ROI#   RANGE( keV)    GROSS      NET   +/-  CENTROID  FWHM FW(1/5)M LIBRARY ( keV)  
   �Ci    +/-
 1  607.80  612.63      118       49    15   609.08   0.53   1.71   Bi-214  609.31  
 0.0000 0.0000
 2  660.21  665.47       59       -4    13   661.96   0.26   0.44   Cs-137  661.66  
 0.0000 0.0000
 3  724.23  729.94       61       11    13   728.58   0.32   0.74   Bi-212  727.00  
 0.0000 0.0000
 4  766.11  772.03       56       23    11   768.30   0.25   0.39   Bi-214  768.36  
 0.0001 0.0000
 5  823.77  829.47       42      -21    14  Could not properly fit the peak.
 6  844.60  850.30       99       81    12   847.54   0.59   1.74   Co-56   846.77  
 0.0000 0.0000
 7  857.32  863.02       39      -15    13  Could not properly fit the peak.
 8  908.62  914.32       48       25    10   911.23   0.69   1.47   Ac-228  911.20  
 0.0000 0.0000
 9  965.83  971.97       50        2    13   969.56   0.22   0.35   Ac-228  968.97  
 0.0000 0.0000
10  998.71 1004.85       39       15    10  1003.64   0.88   1.14   Pa-234M1001.03  
 0.0004 0.0003
11 1060.09 1066.23       30       11     9  1062.72   0.22   0.35  No close library 
match!
12 1118.17 1124.31       57       23    12  1120.15   1.83   2.05   Bi-214 1120.29  
 0.0000 0.0000
13 1170.34 1176.48       34       15     9  1173.63   1.32   1.45   Co-60  1173.24  
 0.0000 0.0000
14 1233.24 1241.13       51       20    13  1238.72   0.22   0.35   Co-56  1238.28  
 0.0000 0.0000
15 1270.72 1277.29       23       13     7  1271.59   3.84   4.03  No close library 
match!
16 1329.88 1336.46       22       -9    10  Could not properly fit the peak.
17 1457.64 1464.65       55       49     8  1461.20   1.03   2.37   K-40   1461.00  
 0.0002 0.0000
18 1762.38 1769.83       38       32     7  1764.87   0.93   1.98   Bi-214 1764.49  
 0.0001 0.0000
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MB-11552.Rpt

Detector #1      ACQ 26-Mar-2016 at 18:57:32   RT = 7207.5   LT = 7200.0
            Rad Chem 1
            MB-086
ROI#   RANGE( keV)    GROSS      NET   +/-  CENTROID  FWHM FW(1/5)M LIBRARY ( keV)  
   �Ci    +/-
 1  607.80  612.63      128       17    18   609.78   0.51   0.76   Bi-214  609.31  
 0.0000 0.0000
 2  660.21  665.47       60       14    12   661.96   0.22   0.35   Cs-137  661.66  
 0.0000 0.0000
 3  724.23  729.94       43       -7    12   725.33   2.19   2.32   Bi-212  727.00  
 0.0000 0.0000
 4  766.11  772.03       57       15    13   766.99   0.88   1.01   Bi-214  768.36  
 0.0001 0.0000
 5  823.77  829.47       41        5    11   825.97   0.27   0.70   Co-60   826.28  
 0.0123 0.0271
 6  844.60  850.30      101       60    14   847.31   0.48   1.42   Co-56   846.77  
 0.0000 0.0000
 7  857.32  863.02       34      -16    12  Could not properly fit the peak.
 8  908.62  914.32       54        9    12   909.49   1.97   2.10   Ac-228  911.20  
 0.0000 0.0000
 9  965.83  971.97       45       21    10   969.12   0.88   1.01   Ac-228  968.97  
 0.0000 0.0000
10  998.71 1004.85       30       11     9  1003.10   0.27   0.48   Pa-234M1001.03  
 0.0003 0.0002
11 1060.09 1066.23       24      -10    10  1062.94   0.22   0.35  No close library 
match!
12 1118.17 1124.31       55       26    11  1120.75   0.78   1.47   Bi-214 1120.29  
 0.0000 0.0000
13 1170.34 1176.48       22        3     8  Could not properly fit the peak.
14 1233.24 1241.13       39        8    12  1239.16   0.27   0.77   Co-56  1238.28  
 0.0000 0.0000
15 1270.72 1277.29       30       -6    12  1275.10   0.22   0.35  No close library 
match!
16 1329.88 1336.46       25       -1    10  1335.58   0.27   0.48   Co-60  1332.50  
 0.0000 0.0000
17 1457.64 1464.65       65       43    11  1461.16   0.34   1.58   K-40   1461.00  
 0.0001 0.0000
18 1762.38 1769.83       41       23    10  1765.56   1.03   1.85   Bi-214 1764.49  
 0.0001 0.0000
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MB-11595.Rpt

Detector #1      ACQ 07-Apr-2016 at 11:52:35   RT = 7210.1   LT = 7200.0
            Rad Chem 1
            MB-098
ROI#   RANGE( keV)    GROSS      NET   +/-  CENTROID  FWHM FW(1/5)M LIBRARY ( keV)  
   �Ci    +/-
 1  607.80  612.63      114       45    15   610.01   0.36   1.72   Bi-214  609.31  
 0.0000 0.0000
 2  660.21  665.47       70        3    14   661.33   0.29   0.61   Cs-137  661.66  
 0.0000 0.0000
 3  724.23  729.94       57       16    12   727.18   2.11   2.89   Bi-212  727.00  
 0.0000 0.0000
 4  766.11  772.03       55        8    13   768.09   0.26   0.75   Bi-214  768.36  
 0.0000 0.0000
 5  823.77  829.47       39      -11    12  Could not properly fit the peak.
 6  844.60  850.30       74       56    10   847.26   0.35   1.46   Co-56   846.77  
 0.0000 0.0000
 7  857.32  863.02       44       17    10   859.61   2.66   2.89   Tl-208  860.56  
 0.0000 0.0000
 8  908.62  914.32       45        4    12   911.47   0.29   1.27   Ac-228  911.20  
 0.0000 0.0000
 9  965.83  971.97       44       -9    13   969.56   0.22   0.35   Ac-228  968.97  
 0.0000 0.0000
10  998.71 1004.85       41       -3    12  1000.25   0.22   0.35   Pa-234M1001.03  
 0.0000 0.0003
11 1060.09 1066.23       40       -8    13  1061.19   1.10   1.23  No close library 
match!
12 1118.17 1124.31       67       23    13  1120.59   0.91   2.41   Bi-214 1120.29  
 0.0000 0.0000
13 1170.34 1176.48       23        4     8  1172.97   0.27   0.48   Co-60  1173.24  
 0.0000 0.0000
14 1233.24 1241.13       39        8    12  1238.72   1.31   1.45   Co-56  1238.28  
 0.0000 0.0000
15 1270.72 1277.29       21      -15    11  1276.19   0.22   0.35  No close library 
match!
16 1329.88 1336.46       16        6     6  1331.20   0.27   0.48   Co-60  1332.50  
 0.0000 0.0000
17 1457.64 1464.65       71       54    11  1461.57   0.83   1.73   K-40   1461.00  
 0.0002 0.0000
18 1762.38 1769.83       43       31     9  1765.39   0.61   1.95   Bi-214 1764.49  
 0.0001 0.0000
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1

Wade Nieuwsma

From: Randy Whicker [randywhicker@ergoffice.com]
Sent: Thursday, May 04, 2017 11:30 AM
To: Tom Patten
Cc: 'Wade Nieuwsma'
Subject: Midnite Mine soil samples - RUSH request

Tom, 

 

To follow up on our discussion this morning, I need to add something to the request on the two new samples from 

Midnite Mine you received – in addition to a day zero count (the same day the samples are canned/sealed), I want to 

request a rush on the processing (drying and pulverizing) and getting the day zero count done ASAP.  Whatever the cost 

on the rush processing is fine.   

 

Please let me know if this is possible and if so, could you please give me an estimated date that you can send me the day 

zero Ra-226 result? 

 

Finally, as we discussed, the final counting on these two samples (after full radon ingrowth) will need to be reported as 

Level 4, and you had indicated plans to include in the lab notes a description of the day zero counting and respective 

results (i.e. values documented in the report, but not appearing with final official results). 

 

Thanks for your help with this. 

 

Randy 

 

Randy Whicker, CHP 
Senior Health Physicist 

 
Environmental Restoration Group, Inc. 
8809 Washington St. NE, Suite 150 
Albuquerque, NM 87113 
Email: RandyWhicker@ergoffice.com 
Primary (cell): 970-556-1174 
Office: 505-298-4224 

  
check us out at: http://www.ERGoffice.com 
 
*** NOTICE : This communication may contain confidential and/or privileged information for use only by the individual to which it is addressed.  If you have 
received this communication in error, please immediately notify the sender and delete this e-mail and any attachments. Thank you.*** 
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